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BACKGROUND 


Since  1959  the  Meteorological  Rocket  Network  (MRN)  [1]  has  routinely 
launched  small  rockets  at  least  three  times  per  week  from  up  to  fourteen 
stations.  During  this  period  several  types  of  rockets  and  payloads  have 
been  used  to  measure  atmospheric  parameters.  Initially,  the  Loki  anti- 
aircraft rocket  was  modified  to  carry  radar  reflective  chaff  to  make 
wind  measurements  up  to  50  km  altitude.  In  the  early  1960s  the  Areas 
rocket  system  was  developed  and  deployed  as  the  standard  measurement 
device  throughout  MRN.  The  Areas  carried  an  active  temperature  sensor 
and  telemetry  package  that  transmitted  atmospheric  thermodynamic  data 
to  ground  receiving  stations.  The  sonde,  an  Arcasonde  1A,  was  deployed 
on  a metallized  4.5-ra  silk  hemisphere  decelerator  which  was  tracked  by 
radar.  Wind  speed  and  direction  and  altitude  were  thus  derived. 

Concurrently  with  the  development  and  deployment  of  the  Areas,  several 
government  agencies  initiated  meteorological  rocket  (metrocket)  and 
payload  development  programs  designed  to  reduce  the  unit  cost  per 
firing.  These  various  efforts  resulted  in  the  development  of  the  Loki 
Datasonde,  which  is  now  used  as  the  standard  measurement  system  through- 
out the  MRN.  The  Loki  Datasonde  also  measures  temperature  and  wind  in 
a manner  similar  to  the  Areas.  The  Loki  did  significantly  reduce  the 
cost  per  round. 

During  the  mid-1970s,  a large  quantity  of  statistical  data  was  collected 
on  MRN  failure  rates.  This  information  revealed  a number  o!  systematic 
failures.  It  was  obvious,  however,  that  definition  ol  failure  modes 
throughout  the  network  was  not  uniform,  which  led  to  some  uncertainty  as 
to  the  meaning  of  the  statistical  data. 

At  the  1977  winter  meeting  of  the  Subcommittee  on  Meteorological  Rocket 
Observations  (SMRO)  of  the  Interdepartmental  Committee  on  Applied 
Meteorological  Research  (ICAMR),  the  US  Army  Atmospheric  Sciences 
Laboratory  (ASL)  was  tasked  to  establish  a uniform  meteorological 
rocket  system  reliability  program.  The  SMRO  named  a working  group  con- 
sisting of  the  following  persons: 

Chairman 


Bruce  W.  Kennedy 
Members 

B.  R.  Hixon 
Francis  Schmidlin 
0.  H.  Daniel 
Ernest  Fisher 


Atmospheric  Sciences  Laboratory 

Pacific  Missile  Test  Center 
Wallops  Flight  Center 
Eastern  Test  Range 
Air  Weather  Service 
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The  committee  met,  drafted  a uniform  failure  mode  glossary,  and  pre- 
sented It  at  the  1977  summer  SMRO  meeting.  After  minor  revisions,  the 
glossary  was  approved. 

1'hls  report  describes  meteorological  rocket  system  reliability  proce- 
dures and  glossary,  illustrates  its  utility,  and  provides  the  computer 
program  and  operating  instructions, 

DESCRIPTION  OF  SYSTEMS 

Figure  1 illustrates  the  family  of  Loki  rockets  currently  used  by  the 
MRN.  The  Federal  Meteorological  Handbook  No.  10  (7]  describes  these 
svstems  as  follows. 

"PWN-8B.  A motor  dart  configuration.  The  motor  iLoki)  is  at) 
internal  burner  with  a 1.9  second  burn  time  after  which  It  drag  sepa- 
rates from  the  dart.  The  dart  then  coasts  to  apogee.  The  motor  is 
7.b  cm  in  diameter.  The  dart  is  3.7  cm  in  diameter  and  101.6  cm  in 
length.  It  contains  a 1680  MHz  rocketsonde  with  10-mil  bead  thermistor 
and  2.3  meter  diameter  starute  decelerator.  The  dart  reaches  an  alti- 
tude of  over  60  km  from  sea  level. 

"FWN-10A.  A motor  dart  configuration.  The  motor  (Super  Loki!  is 
an  internal  burner  with  a two-second  burn  time  after  which  it  drag 
separates  from  the  dart.  The  motor  Is  10.2  cm  in  diameter.  The  dart 
is  3.4  cm  in  diameter  and  131.3  cm  in  length.  It  contains  transponder- 
sonde  Incorporating  a lo80  MHz  carrier  and  403  MHz  ranging  system  along 
with  10-mil  bead  thermistor  and  3.1  m diameter  starute  decelerator. 

The  dart  reaches  an  altitude  of  over  73  km  from  sea  level. 

"PWN- 1 1A . Same  as  the  PWN-10A  except  that  the  dart  and  payload 
are  identical  to  that  of  the  PWN-BB,  and  the  motor  has  an  interstage 
on  the  head  cap  to  provide  a stable  motor  trajectory.  The  PWN-11A  dart 
reaches  an  apogee  of  over  70  km  from  sea  level. 

"FWN-1 2A.  The  motor  is  the  same  as  the  PWN-10A.  The  dart  is 
4.1  cm  in  diameter  and  contains  a payload  consisting  of  a 1 meter 
diameter  inflatable  sphere  of  metallized  mylar.  The  dart  reaches  an 
apogee  of  over  113  km  from  sea  level." 

The  PWN-12A  motrocket  system,  commonly  referred  to  as  the  ROBIN  sphere, 

measures  the  meteorological  parameters  of  wind,  temperature,  density, 
and  pressure.  Unlike  the  Loki,  the  ROBIN  is  completely  passive,  and 
data  are  derived  by  using  position  information  from  a precision  radar 
track  of  the  sphere  [3]. 

Table  1 shows  the  utilization  of  these  systems  at  the  various  MRN 
stations  during  the  period  October  1977  to  March  1978. 
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SYSTEM  RELIABILITY 


The  establishment  of  a system  reliability  program  required  several 
things:  cooperation  of  all  participating  agencies,  a uniform  glossary 

of  metrocket  failure  modes,  a computer  program,  a central  processing 
facility,  and  timely  submission  of  information.  Cooperation  was  in- 
sured through  the  participation  of  SMRO  members.  A list  of  failure 
modes  was  prepared  to  the  satisfaction  of  SMRO  members.  A system  re- 
liability format  was  designed  and  the  computer  program  prepared.  Each 
participating  agency  and  station  was  provided  with  forms,  instructions, 
and  a glossary  (Appendix  A).  MRN  reporting  began  on  1 October  1977. 

Tables  2 and  3 show  typical  monthly  outputs  of  the  system  reliability 
program.  In  table  2,  the  left-hand  column  indicates  the  failure  mode 
of  the  rocket  system.  The  next  column  indicates  the  quantity  of 
failures  throughout  the  network.  Twc  major  problems  appear  in  this 
list:  nine  failures  were  due  to  low  rocket  apogee  (code  24),  and  six- 

teen failures  were  attributable  to  sonde  cutoff  (total  loss  of  the  trans- 
mitted signal,  code  32)  at  expulsion.  The  remaining  columns  give  serial 
numbers  and  lot  numbers  of  the  various  rocket  components  so  that 
correlative  studies  can  be  run.  Both  of  these  failure  types  were 
thoroughly  investigated  by  agency  representatives  and  the  rocket  manu- 
facturer, causes  of  the  failure  were  determined,  and  corrective  action 
was  taken. 

The  sonde  cut  off  at  expulsion  because  the  instrument  packaged  inside 
the  dart  was  free  to  move  a fraction  of  an  inch  along  the  longitudinal 
axis.  Positive  and  negative  accelerations  during  rocket  boost  phase 
and  payload  expulsion  induced  excessive  shock  forces  through  the  sonde, 
and  this  action  resulted  in  failure  of  the  transmitter  tube.  To 
correct  the  problem  a small  O-ring  shock  absorber  and  spacer  were  placed 
over  one  end  of  the  sonde.  This  covering  filled  the  void  and  virtually 
eliminated  shock  induced  failure  of  the  transmitter. 

The  investigation  of  the  low  apogee  phenomena  required  a complete 
analysis  of  rocket  aerodynamic  characteristics.  Machine  tolerances  on 
booster  fin  angle  occasionally  caused  unstable  flight  dynamics  which 
resulted  in  delayed  separation  of  dart  and  motor.  This  delay  added 
enough  aerodynamic  drag  to  the  dart  to  significantly  reduce  apogee. 

The  solution  is  to  tighten  shop  tolerances  during  booster  fin  assetnblv 

M. 

Table  3 lists  MRN  stations;  rockets  launched,  by  typo;  and  success  rate. 
Failures  by  type  and  quantity  are  printed  for  each  station,  and  summa- 
tions for  the  entire  MRN  are  listed  at  the  bottom  of  the  page.  A two- 
sided  test  of  significance  is  also  printed  at  the  bottom  of  the  page 
and  offers  a quick-look  determination  of  any  change  from  a long-term 
average.  Figure  2 is  a pictorial  representation  of  the  percentage  of 
failures  attributable  to  the  different  failure  modes,  and  figure  3 
graphs  the  percent  success  by  station  and  rocket  type.  There  is  a 
distinction  between  system  success  and  station  success.  Systematic 


failures  Include  onlv  those  failures  caused  by  a component  malfunction 
(i.e.,  parachute,  sonde,  etc.),  while  station  failures  include  both 
system  malfunctions  and  loss  of  data  because  of  ground  station  mal- 
function. 

Each  month's  data  is  stored  in  a data  base  file,  and  this  file  is  used 
periodically  to  compile  cumulative  statistics.  Table  4 is  the  cumula- 
tive summary  for  the  six-month  period  from  October  1977  to  March  1978. 
The  format  is  similar  to  the  monthly  tabulation.  One  can  quickly  find 
the  major  trouble  spots  with  each  metrocket  system.  The  PWN-8B  had 
37  failures  caused  by  sonde  cutoff  at  expulsion.  The  PWN-10A  failed 
20  times  because  of  ranging  problems.  The  PWN-11A  had  36  sonde  cutoff 
failures  (the  darts  and  instruments  for  the  PWN-8B  and  PWN-11A  are 
identical).  The  PWN-12A,  an  inflatable  sphere,  failed  18  times  due  to 
early  collapse. 

Figure  4 is  similar  to  the  monthly  percent  failure  chart  (figure  2), 
and  shows  at  a glance  where  the  major  failure  modes  occur.  Figure  5 
plots  the  success  rate  by  month  for  each  rocket  type.  Two  additional 
graphs  are  provided  for  each  operating  station  success  by  month. 
Figures  6 and  7 illustrate  monthly  system  success  and  station  success 
rate,  respectively,  for  the  three  types  of  metrockets  flown  at  White 
Sands  Missile  Range. 

The  balance  of  this  report  is  appendices  A through  C which  include 
specific  instructions  for  implementing  the  MRN  system  reliability  pro- 
gram on  a UNIVAC  1108  computer.  Appendix  A includes  the  instructions 
to  stations  for  defining  failure  modes  and  coding  the  computer  form. 
Appendix  B describes  the  computer  card  input  and  UNIVAC  1100  EXEC 
commands  for  running  the  system  reliably.  Appendix  C contains  the  MRN 
system  reliability  computer  program  designed  for  the  UNIVAC  1108  com- 
puter. 


CONCLUSION 

From  the  formation  of  the  MRN  to  1977,  there  has  been  no  formal,  uniform 
procedure  for  reporting  metrocket  failures.  In  October  1977,  the  MRN 
system  reliability  program  was  initiated  and  has  been  providing  valu- 
able information  to  agency  managers  and  station  operators.  To  date, 
two  major  system  deficiencies,  sonde  cutoff  and  low  apogee,  have  been 
identified  and  corrected,  which  will  result  in  the  saving  of  thousands 
of  dollars.  Every  single  metrocket  failure  is  tabulated,  and  trends  can 
now  be  observed  over  long  periods  of  time.  Any  new  system  problems  can 
be  quickly  spotted  and  corrective  action  started  immediately.  This  effort 
will  result  in  a more  efficient  operation  of  the  MKN  at  a significant 
reduction  in  cost. 
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FAILURE  CODE 


Monthly  percent  failure  of  rocket  types  as  a function  of  failure  mode 
Mode  definitions  are  listed  in  appendix  A. 
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Figure  3.  Monthly  percent  Hucceaa  by  atation  and  rocket  type 
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Figure  5.  Sii-month  cumulative  success  rate  for  each  rocket  type. 
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TABLE  1.  METEOROLOGICAL  ROCKET  USAGE 
OCTOBER  1977  - MARCH  1978 


Station 

Thule,  Greenland  (USAF) 

Ascension  1 (USAF) 

Poker  Flat,  AK  (USA) 

Shemya,  AK  (USAF) 

Primrose  Lake,  Alta,  Canada  (USAF) 
Ft.  Churchill,  Man,  Canada  (USAF) 
White  Sands  Missile  Range,  NM  (USA) 
Point  Mu>;u,  CA  (Navy) 

Wallops  Island,  VA  (NASA) 

Cape  Canaveral,  FL  (USAF) 

Ft.  Sherman,  C.Z.  (USA) 

Antigua,  BWI  (USAF) 

Barking  Sands,  HI  (Navy) 

Kvajalein,  MI  (USA) 

Total 
Grand  Total 


Rocket  Type 


PWN-8B 

PWN-10A 

PWN-11A 

PWN- 

74 

80 

1 

4 

78 

45 

37 

66 

118 

1 

89 

20 

58 

85 

13 

64 

5 

48 

24 

15 

21 

77 

77 

36 

12 

15 

- - - 

-- 

90 

6 

512 

215 

409 

123 

1259 
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TABLE  2.  MONTHLY  SUMMARY  OF  QUANTITY  AND  TYPE  OF  FAILURES, 
AND  SERIAL  NUMBERS  OF  METROCKET  COMPONENTS 
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TABLE  3.  MONTHLY  LIST  OF  STATION  FIRING  RATE,  SUCCESS  BY  ROCKET  TYPE, 
FAILURE  MODE  AND  QUANTITY  BY  ROCKET  TYPE.  TWO-SIDED  TEST 
OF  SIGNIFICANCE  IS  INCLUDED. 


TABLE  4.  SIX-MONTH  CUMULATIVE  SUMMARY  OF  STATION  FIRINGS.  SUCCESS.  AND  FAILURE  MODES 
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APPENDIX  A 


METROCKET  SYSTEM  RELIABILITY  INSTRUCTIONS  AND  GLOSSARY 
METROCKET  SYSTEM  RELIABILITY 
General 

In  past  years,  CMRN  stations  have  had  no  uniform  approach  for  recording 
and  reporting  metrocket  system  failure  modes.  As  a result,  CMRN  reports 
have  contained  conflicting  terms  describing  failures,  and  statistical 
compilations  have  been  unreliable.  In  addition,  the  statistics  have 
been  compiled  by  agency  representatives  with  no  regular  interchange  of 
information.  This  section  describes  the  process  by  which  the  CMRN  can 
monitor  the  metrocket  rate  of  success,  identify  modes  of  failure,  and 
take  corrective  action. 

f 

A uniform  glossary  of  terms,  computer  report  form,  and  instructions  are 
included.  The  computer  report  form  will  be  submitted  monthly  by  all 
CMRN  stations  to  the  following  address: 

US  Army  Atmospheric  Sciences  Laboratory 
ATTN:  Meteorological  Rocket  Coordinator 
White  Sands  Missile  Range,  New  Mexico  88002 

j 

After  receipt,  each  submission  will  be  key  punched  and  processed  with 
the  CMRN  system  reliability  program.  Computer  listings  of  processed 
statistical  data  will  be  forwarded  to  the  Chairman,  Subcommittee  on 
Meteorological  Rocket  Observations  (SMRO),  and  to  agency  CMRN  managers. 

Procedures 

Computer  Form.  Each  rocket  system  test  will  be  entered  on  the 
system  reliability  computer  report  form. 

A test  is  defined  as  (1)  a metrocket  firing,  and  (2)  a preflight  check 
that  reveals  a faulty  system  component.  For  example,  if  during  the 
rocket  assembly  an  igniter  check  reveals  an  open  squib,  this  will  be 
considered  a test  and  entered  on  the  computer  form.  It  is  possible  to 
have  more  tests  than  firings. 

Each  test  will  be  entered  sequentially  starting  at  the  top  line  for  the 
first  test  of  the  month.  Information  about  each  test  will  be  entered 
in  appropriate  field  data  columns.  Note:  All  entries  are  right  Justi- 
fied in  the  data  field. 

Col  1-5,  enter  WMO  station  number 

Example  __1 2 3 4 5_  t 

0 4 2 0 2 


Col  7-12,  enter  Greenwich  date  of  test 


Example: 

7 

8 

9 

10 

11 

12 

(Dec  1,  1976) 

1 

0 

0 

1 

7 

6 

(Jan  1,  1977) 

0 

1 

0 

1 

7 

7 

Col  13-18,  enter 

time  of  launch,  Greenwich 

time 

Example: 

13  14  15 

16 

17 

18 

1 

1 

1 

5 

NOTE:  If  a prelaunch  failure  occurs, 

time 

may  be 

left  blank 

Col  19-24,  enter 

type  of  rocket  tested 

Example: 

19  20  21 

23 

24 

P W 

N 

8 

B 

P W N 

1 

1 

A 

Col  25-30,  enter 

dart  serial  number 

Example: 

25  26  27 

28 

29 

30 

9 

0 

0 

1 

1 

5 

2 

9 

4 

Col 

31-36,  enter 

sonde 

serial 

number 

Example: 

31 

32 

33 

34 

35 

36 

3 

0 

0 

9 

1 

9 

4 

8 

Col 

37-42,  enter 

motor 

serial 

number 

Example: 

37 

38 

39 

40 

41 

42 

1 

1 

6 

3 

2 

5 

2 

8 

0 

Col  43-48,  enter  tall  fuze  serial  number 


43  44  45  4b  47  48 


1 

3 

7 

4 

9 

4- 

1 

9 

4» 

7 

Example : 


Col  49-54,  enter  manufacturer's  lot  number 


Example:  49 

50 

51 

52 

53  54 

1 

2 

9 

5 

8 

9 

5 

NOTE:  If  a six-digit 

number  is 

used , 

the  hyphen  may  be  omitted 

Col  55-60,  enter  date  motor  was  loaded 

Example:  55  56  57  58  59  60 

4-75 
6 - 7 7 


Col  61-66,  enter  primary  failure  code 

Example:  61  62  63  64  65  66 

0 0 

2 4 

Primary  failure  is  the  initial  malfunction  causing  loss  of  data.  If  a 
sonde  quits  at  expulsion  (code  32)  and  the  apogee  was  very  low  (code 
24),  the  low  apogee  would  be  the  primary  failure  mode. 


Col  67-72,  enter  secondary  failure  code 

Example:  67  68 

69  70 

71 

72 

2 

2 

8 

1 

NOTE:  Code  81  and  82  will  appear  only  as  a secondary  failure  mode. 
Columns  may  be  left  blank  if  failure  does  not  occur. 
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C.l.OSSAR'i 


Criteria  tor  a Successful  Meteorological 
Rocket  Observation 

A routine  observation  will  be  classified  successful  when  -1  km  or  more 
of  useful  data  for  each  parameter  the  system  is  designed  to  measure  are 
obtained  above  30  km  tor  rocketsonde  or  transponder sonde  and  above  b0 
km  for  sphere.  If  these  conditions  are  not  met  for  any  system  launched 
or  If  a system  or  component  tails  on  ground  checkout,  one  of  the  follow- 
ing failure  modes  will  be  reported: 


Success  - Code  00 

Pre launch  t allure 

Code 

Failure  Mode 

Dei  ini t ion 

01 

Open  squib  i mo  tor) 

Measurement  ot  squib  resistance 
indicates  open  lirccit. 

02 

Open  squib  (dart  tali'1 

Measurement  ot  squib  icsisiauct 
indicates  open  circuit. 

03 

Sonde  malfunction 

Sonde  performance  erratic,  weak 
no  switching,  no  ranging,  or 
otherwise  unacceptable  prioi  to 
launch. 

NOTE : 
may  be 

If  a prelaunch  failure  occurs,  launch  time  tCol  13-1S' 
left  blank. 

Flight 

failures  due  to  rocket 

motor : 

11 

Open  squib 

Failure  of  igniter  to  tiro  upon 
application  of  firing  pulse. 

12 

No-fire  misfire 

Igniter  fires  but  does  not 
ignite  motor  propellant. 

13 

Hangf ire 

Motor  propellant  ignites  but 
after  some  time  delay. 

14 

Motor  burnthrough 

Motor  ignites  but  burns  through 
the  motor  casing.  Failure  mav 
occur  in  launcher  or  in  flight 
before  dart  separation. 

13 

Nonprogrammed 

Svstem  does  not  take  normal 

trajectory  due  to  equipment 
f ai lure . 


Code  Failure  Mode 


Def init Ion 


lb  Blowup 

d.  Failures  due  to  dart: 

21  Premature  expulsion 

22  Late  expulsion 

23  No  expulsion 

24  Low  apogee 

e.  Failures  due  to  sonde: 

31  RF  failure  tsonde 
cutoff) 

32  RF  failure,  expulsion 
tsonde  cutoff) 

33  RF  failure  tsonde 
cutof  t) 

34  RF  failure  (battery) 

35  Modulation  failure 

36  Broken  thermistor 

37  Missing  references 


Motor  explodes  in  launcher  or 
during  flight  before  dart  sepa- 
rat ion. 


Sonde  expelled  more  than  20 
seconds  before  programmed  ex- 
pulsion time. 

Sonde  expelled  more  than  20 
seconds  after  programmed  ex- 
pulsion time. 

Sonde  failed  to  expel  from  dart. 

Dart's  apogee  too  low  to  meet 
success  criteria;  caused  by  dart 
hanging  on  to  motor  after  motor 
burnout . 


Sonde  transmitter  suddenly  cuts 
off  at  motor  ignition  or  during 
flight  before  payload  expulsion. 

Sonde  transmitter  suddenly  cuts 
off  at  payload  expulsion  from 
dart . 

Sonde  transmitter  suddenly  cuts 
off  after  payload  expulsion. 

Sonde  transmitter  failure. 
Gradual  weakening  of  transmitter 
signal  due  to  battery  failure. 

Sonde  modulation  ceases  during 
or  after  expulsion  resulting  in 
no  temperature  or  reference 
s i gna 1 . 

No  modulation  during  temperature 
cycle;  reference  continues. 

Modulation  for  temperature  con- 
tinues during  reference  period; 
no  Interruption  of  temperature 
modulation  occurs. 


i 


i 


I 

I 


* 


| 

t 


3 


Code 


Failure  Mode 


Definition 


38  Missing  temperature 

39  Thermistor  cup  stuck 

40  Ranging  failure 

f.  Failures  due  to  starute: 

51  Fast  fall  rate 


52  Damaged  chute 

53  Retardation  device 
breakup 

g.  Failures  of  sphere  system: 

61  Premature  collapse 

62  Incomplete  inflation 

63  Sphere  breakup 


Modulation  for  reference  contin- 
ues; no  interruption  of  reference 
modulation  occurs. 

Protective  cup  sticks  on  sonde 
after  expulsion.  Temperature 
resistance  value  changes  very 
slowly.  On  TMQ-5  record  ordi- 
nate value  normally  between  60- 
80  ord. 

82  kc  signal  received  from  sonde 
after  expulsion  is  weak,  noisy, 
or  not  transmitted  by  sonde. 


Excessive  fall  rate  caused  by 
failure  or  retardation  device  to 
properly  inflate  or  stay  inflated. 
Can  be  caused  by  stuck  stave,  and 
is  recognized  by  accompanying 
stuck  thermistor  cup. 

Retardation  device  shows  rela- 
tively normal  fall  rate,  but 
TMQ-5  shows  excessive  telemetry 
dropouts;  indicate  abnormal 
oscillation  and  damage. 

Radar  reports  pieces  departing 
from  main  target. 


Sphere  descends  to  38  km  (125K 
feet)  at  launch  plus  13  minutes 
or  determined  by  visual  observa- 
tion of  radar  "A"  scope  and  slow 
fall  rate. 

Radar  sees  target  that  constantly 
changes,  fall  rate  too  slow. 

Radar  reports  pieces  departing 
main  target. 
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Code  Failure 


Pef ini t ion 


h.  Failures  due  to  ground  equipment 
71 


Ground  equipment/ 
support 


I, oss  of  data  due  to  failure  of 
ground  equipment,  personnel, 
f acil ities. 


1.  Other  failures 


81 


No  tie-on 


Radiosonde-rocketsonde  tempera- 
ture difference  greater  than  2.5' 
in  overlap  region.  When  these 
circumstances  occur,  code  81  will 
he  entered  as  a secondary  failure. 


82 


No  coraw insonde 


Corawinsonde  data  not  available 
for  tie-on.  Code  82  will  he 
entered  as  a secondary  failure. 


NOTE: 


If  a secondary  failure  does  not  occur,  leave  columns 


('7-72  blank. 
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APPENDIX  B 


CARD  INPUT  AND  UNIVAC  1100  EXEC  COMMANDS 
FOR  MRN  SYSTEM  RE1.1AB1 1 . 1 'EY  PROCRAM 


The  following  pages  describe  the  necessary  card  input  lntormation  and 
UNIVAC.  1100  EXEC  commands  to  execute  the  MRN  system  reliability  computer 
program  at  White  Sands  Missile  Range,  NM. 

PROCRAM  CONTROl,  CARD 


COL. 

NAME 

FORMA! 

DESCRIPTION 

1-5 

I0P 

15 

If  lf)r«0,  both  the  master  file  and  data  cards 
are  input.  The  mastet  tile  will  be  updated 
with  the  data  cards  for  the  month  represented 
by  those  cards.  If  I(/lP“],  only  cards  are  in- 
put and  the  master  file  is  not  referenced  so 
it  need  not  be  assigned.  If  IflP«*2  onlv  the 
master  file  is  input  with  no  monthly  data  card 

6-10 

NCUM 

15 

If  NCUM”0  or  blank,  a monthly  report  will  be 
generated  for  the  specified  month.  11  NiTM'-l 
a cumulative  report  will  be  computed  tot  the 
months  Indicated.  In  this  case  (NCUMH)  I/P 
must  be  set  to  0 or  2. 

12-15 

MY 

A4 

Month-year  of  monthly  report  to  be  computed. 
(For  example,  "January  tll78"  is  input  as 
"tH  78.") 

lb- 20 

MY  I 

15 

Month-year  of  first  month  to  use  for  cumula- 
tive report.  (Right  Justified) 

21-25 

MYJ 

15 

Month-year  of  last  month  to  use  for  cumulative 
report.  (Right  Justified) 

26-30 

NM0S 

15 

Number  of  months  for  which  cumulative  report 

is  wanted,  (Cannot  be  greater  than  1 .') 


EXECUTION  SETUP 


Below  are  described  the  necessary  UNIVAC  1100  EXEC  commands  to  execute 
the  program. 

CASE  1;  (For  monthly  report  with  card  only  Input) 

(§ASG,AZ  SERNA*MRQC 

0ASC.T  10.,  T,  C01O1U  (plot  tape) 

@MSG,W  C01O1U  Name-  , Tan  - , Bldg  1623 

@XQT  SERNA*MRQC.ABS 

Program  Control  Card  (with  I0P-1,  NCUM-0  Data  Cards) 


CASE  2:  (For  monthly  report  with  card  Input  and  to  update  Master  File) 


0ASG.AZ 

SF.RNA*MRQC 

0ASC.AZ 

S ERN A*MRQCF I LE . 

liASG.AZ 

SEUNA*MRQCF1LE2. 

tiUSE 

1.,  S ERN A*MRQCF ILE . 

(?USE 

2.,  SERNA *MRQCFILE2 

@ASG,T 

10.,  T,  C01O1U 

t'MSG,  W 

C01O1U  Name-  , 

0XQT 

SERNA*MRQC. ABS 

Program  Control  Card  (with  I0P-O,  NCUM-0  Data  Cards) 


In  this  case  SERNA*MRt)CFILE  would  have  the  current  data  and 
SERNA*MRQCFILE  2 will  have  the  data  from  SERNA*MRQCFILE  updated  with 
the  Information  from  the  Input  data  cards  for  the  new  reporting  month. 
These  two  files  should  be  used  as  "Flip-flops";  so  then,  on  a subse- 
quent update  run  SERNA*MRQCFILE2  Is  equivalenced  to  file  V,  and 
SERNA*MRQCFILE  Is  equivalenced  to  file  2..  etc.  The  file  equiva- 
lenced to  1.  will  remain  as  input.  All  the  Information  from  "1."  Is 
transferred  to  "2."  and  the  new  monthly  data  is  added  to  "2." 

CASE  3;  (For  cumulative  report) 


@ASG,AZ  SERNA*MRQC 

0ASG.AZ  SERNA*MRQCFILE.  (or  SERNA*MR()CFILE2  depending  on 

which  of  the  two  contains  the  infor- 
mation for  MYI  through  MYJ) 

@USE  1.,  SERNA*MRQCFILE:  (or  as  above) 

@ASG,T  10.,  T,  C01O1U 

@MSG ,W  C01O1U  Name  , Pan  , Bldg  1623 

@XQT  S ERNA*MRQC . ABS 

Program  Control  Card  (with  IflP-2,  NCUM-1) 


@FIN 


MASTER  FILE  DESCRIPTION 


SERNA*MRQCFILE  and  SERNA*MRQCFILE2  are  set  up  to  use  as  "flip-flop" 
Master  Files  but  any  other  files  could  be  used  as  Master  Files.  The  Master 
File  is  used  as  a direct  access  file  and  is  described  below. 

The  file  consists  of  a variable  number  of  sectors.  Sectors  0 through 
6 contain  directory  information.  The  first  word  in  sector  0 has  the  total 
number  of  sectors  of  data  in  the  file  (not  including  directory  information) 
in  the  top  half  word  and  the  total  number  of  months  for  which  there  arc 
data  entries  in  the  bottom  half  word.  The  rest  of  sector  0 lias  8 sets  of 
3 words  each  consisting  of  month-year,  number  of  first  sector,  number  of 
last  sector,  respectively,  for  each  of  the  first  8 month-year  data  sets. 
Sectors  1 through  b contain  similar  3 word  sets  for  the  next  9 through  lb, 
17  through  24,  etc.,  month-year  data  sets.  Thus,  directory  information 
can  exist  for  a maximum  of  5b  months.  The  figure  below  might  serve  to 
clarify  the  previous  statements. 


SECTOR  0 


It 

SECTORS 

NFR(l) 

NLR(l) 

• • • 

NDATE(B) 

, — — — 

WORD  1 WORD  25 


SECTOR  1 


NDATE(9) 

. . 

NFR(9) 

NLR(9) 

Hj 

WORD  1 

• 

• 

• 

SECTOR 

6 

NLR(lb) 


WORD  24 


NDATK(49) 


NKR (49) 

NLR(49) 

. . . 

NDATK(5h) 

NFR(5b)  Nl.Rf'b) 


WORD  l 


WORD  24 


The  rest  of  the  file  contains  the  card  input  monthly  data,  two  data 
card  entries  per  sector  in  words  1 through  12  and  words  13  through  24, 
respect ively . 
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APPENDIX  C 

COMPUTER  PROGRAM  FOR  MRN  SYSTEM  RELIABILITY 

UNIVAC  1108 

I J StRNA»MR!JC  MFUPOT 


1 

2 
J 
*4 

5 

6 
7 
ft 
9 

I 0 
I I 
1 2 
I 3 
I *4 
I 5 
I 6 
I 7 
I ft 
I 9 
20 
7 I 

72 

73 
2ft 
?S 

76 

77 

78 

79 
3 0 
3 l 

32 

33 
3ft 
3 5 

36 

37 

38 
3 9 
ftO 
ft  I 
ft  2 

ft  3 

ft  ft 
ftS 
ft  6 
ft  7 
ftft 
99 
50 


SUBROUTINE  M F U P D T ( IDATE.NLnTRY) 

COMMON/DBLOK/NDTAtSOO.  171  , top, l U.LUO.LUS.STATCDl  IS)  .ROCKlOtft)  . 
1 IFt0Pns0l.NSTAT,NR0CK,NC0DF,PDATE(2),MYt.MYJ.NCuM 

COMMON/P  I K / t RS  T A T . NUMFfF  C , NiiMON  . ND  A TF  t 60  ) , NF  H I 60 ) .NLRI60) 

D I MFNS  I ON  S F C T (2ft) 

DATA  IF  ILL/0777777777777/  . NUMREC/O/  , NU MON/0/  . NFR/60.0/, 

1 nLR/60*0/  . NDATF  / 6 0 • 0 / . NCON/CI/ 

CALI  St  T ADR ( L U , 0 ) 

CALL  SFTADRILUO.OI 
I R S T A T a I 
2ER0*0  . 

RtAr>U.U,END*100,F.  RR«in0)NCON.<N0ATF(J>  . NF  R < .1  I , N|  W C J » . J*  I .ft) 
NUMRE  C * F L D t 0 . 1 ft  . NC  ON  ) 

NUMON  s FLDIlB.lft.MCON) 

JF  * 9 
JL  * I 6 

DO  SO  1*1,6 

RfcAOlLU)  (NOATE  I J 1 , MFK I J ) ,N(  R I J ) , J * J F , J L ) ,OUM 
J F * ,1 F ♦ p 
J L ■ . I L ♦ ft 

SO  CONTINUE 
1 ftO  CUNT  I NUt. 

NK*nUMREC 
N * MiMOn 
M * N 

l F < N • E U • 0 ) M * I 
NUMON* '-iUMUN  ♦ 1 

NUATE(n*1)=IOATE 
IFtNLRin.EO.Ol  N L R I 1 1*6 
N F R ( N ♦ 1 ) ■ N L R ( M ) ♦ 1 

NLM ( N ♦ 1 I * N F R I N * l )*(NENTRY*1  1/2  -1 
NUMREC*  NUMRFC  ♦ NL  R ( N ♦ 1 ) - NF  R ( N ♦ 1 1 ♦ | 

F Lf.  I 0 , 1 B , NC  ON  ) * NUMRFC 

Flo t l 8 . i 8 . ncon  ) * numon 

*R  I TE  (I  UOINCON,  (NUATF  ( J > .NfrIJ)  . NLR  f J ) .J*  1 .ft) 

Jt  * 9 
Jl  = I 6 

DO  ISO  1*1,6 

# t T t ( | u 0 ) (NDATF  (J)  .NFRIJ)  .NLR(J)  . J ■ J F , Jl  ) ,]FI|  t 
JF*jF*P 
J L * J L ♦ ft 

ISO  CONTINUE 

1 F ( NR . L t . 0 ) GOTO  2 10 

Du  7 00  I * 1 , N W 

R F A 0 I L U 1 (SFCTtJI  . J * 1 ,25) 

AKITE(LUO)  (SFCT(j)  , j * 1 ,25) 

2fl0  CONTINUE 
2 I 0 CONTINUE 

OU  300  I * I . Nt  n t K Y . 7 
11*1 


28 


srRNA.MROC  MRQC 


This  COOF  IS  uSFD  IN  TnF  til'AllTv  CONTh'Oi  PKOi»»N  TO 
CONTINOALLT  MONITOR  T M p METRCCKfT  HATF  OF  SuC  c f SS  AT  all 
CMmN  stations.  THF  PROai eh  and  the  GEnERATFo  reports 
A F 9 f OF  FI  NIC'  H»  PRuCF  kFNNPOY  (IF  ASL-aSMR. 

THf  COMPUTER  COOF  »V  A S OFVEIOFFO  PY  JOSE*  STUN*  OF  PSL-NMSu 
U N ")  I R CONTRACT  TO  ASL. 

INTFGER  STATN,T[iaTF  . R T Y P t .OSN.^SN.OFSN.OLOEn.PFrn.SFCU.Sl  A T c C , 

I STATIO.TFAlL.ROCNln. BLANK. PCNTT.PCNTL.TPCNTT.TPCNTL 

? .TLNCM.TISUCL.TuTTST  .TOTS  UC.TOTT.  tots,  TLSO.TL NC 
CLMM0N/PBLOK/NOlA<SrC,l2l.!OP.tU.Lnn,LUS,STATC0(IS).R0CKlD(Ml. 

1 1 F C 0 C 1 F 0 I .NSTAT,NKOCN.NCoDE.pOATF  (21  ,MYI  .MYJ.NCUM 

0  I Hr  NS  I ON  S T A T N ( SOU  I .TO  ATE  ( S 0 0 ) . L T l ME  l SOO  I .KTYF'F  (sOtll  . USN  l SOO  I . 
I SSMjOoI.MSF  (SOOt.OFSN(SOnl.HLN(SOni.nLJEO<Simi. 

0 PfCD(Snni.SFCD(Snn),TNS(RI.STPCNT(l?,R).SYPLNT(l2.‘*), 
3 AM.lN  T 6 ( 12.il  .1  Mnthi  1 2 I .LSTPCTI  I .’  . i I .CSTPfTl  12,  Ml  . C X MN 1 H ( | 2 , M | 

HI  I E N 1 0 N UNim  , T l Su  ( M ) . tot  T ( « I . r 0 T S ( M I .NFIbfl.il 

1 i I *iSF  (.CHI  . N S A v F 11.11  . S L M | (SI  . S U H ? ( 1 I , S 0 M S (J  1 111  . S UN  S W 7 I M ) 

7 HI  .S.lf  AU.’(1|  .llbMl  I II  .'jlf.MWIII  .I.NSTI1I  ,T9bl20| 

3 . RLT  F'  N(H.  SI  G Toil  .RFU  IK|  . OIF  FMN(fl),  SMOnThI  12.11 

E ta  U I V A l.  F N C F (N?TA(l.ll.STATN(ll),lNnTA<l,2>.TDATI'(lll. 

1 If.OTAI  I ,3)  .LTINE  1 I I I , INOTA(  I ,H)  . R T Y P E ( 1 I I ■ (NDTAl  I ,S)  , 0 S N I | I ) , 

2 I N 0 T A I l , A I . S S N ( 1 I I . (N01AI  1 .7)  ,MSN(  I I ) .(NDTAl  I , 0 I ,)FSNl  I I I . 
OlflOTAI  | . 1 1 ,ML  Nl  1 I I , (NDTAl  1 , l 0 ) ,l)LDFDl  1 ) ) « INOTAI  1 « I I I .PFCDl  1 ) I • 

H C .1 0 T A I t , 1 i ) , S F C 0 I 1 I ) 


C I Ml  NS|ON  L 1ST!  So, Ml  .TFAIL(KC.M)  , N M N T H < 12)  ,Nl  NCHIMl  .NSUCC(M)  , 

1 NTsTIM).F’(NTT|MI.PCnTLIM),STATI0I3.1SI.ToTTST(12.m), 

2 ToTSUCC  12, Ml  .TlNCMI  12,9)  . T A 0 7 1 ( 9 1 .YPCNTl  l S , 9 , ? ) , X 5 T A T ( 1S.MI  , 

3 PlNTF  (M  ,Sfl)  .TPCNTT  ( Ml  .TPCNTl  <9),LSUCCI9),TLSUCC(l2.9> 

0ATA  |FC00/nC.lU.02.03,  II.|2.|3.1M.1S,|6.  7 1 , 77.2  3,79  . 

1 J|«37.33.39,3S,3A.37,3b.A9,9i',Sl,s2,S3,Al,62,A3«7i,72,lR»0/ 


DATA  ST  ATCD/OM202 .6 1 9 0 2 , 7 P | 92 , 7 p M l M , 7 1 12M.7|9i3.722a9,7239|  . 

I 72902, 79799, 78801  ,78861  ,91  162,91366,0/ 

DATA  STATIO/aH  THIILF.6H  ,Ah  ,6H  ASCEN.AHSION  I.6HS. 

1 6HP0KFV.6HFLAT.6H  i6H  SHFNT.AHA  ,fch 

2 AH  PKIMR.AHOSE  l A , A H K E ,6H  FORT  , A H C H U V v. H , A H I L l 

3 AHRHITF.6HSAmOS.AH  , 6H  POINT. am  MUGU.aH 

M AH  UALL0.6HPS  ISL  .AHANO  ,6H  CAPE  . A H C A N A V F . 6 HR  A ( 

5 6HF0RT.6HSHLRMA.AHN  ,6HANTI(j.6HUA  i«H 

6 AH  BARKI.AHNG  SAN, AH OS  .6H  NwAJA.aHLFIN  ,AH 

7 6 H , 6 H ,AH  /,  8 LANK/AH  / 

0 A T > ROCK  I 0 / 6 H n A N 8 8 ,AHPAN10A.6HP*mIIA  ,aHP*YNI?A/ 

DATA  NMNTH/AHJAN.  . 6HF  F B • .6HMARCH  , 6 H A P R I L . a h 9 A Y , 6 M J U N F . 

I A H j (i  L Y , 6 H A U 6 * . 6HSEPT.  .AHOCT.  .AHNOV.  .AhDFC,  / 

OATA  T9S/6  . 311,2.92 0.3. 3 S3. 7.1  X2.2.nlS,1.9M3.t.R9St1.860, 

I 1. 833,1. 812,  I.79A,  I, 787.  1.771,1. 761, 1.7S3.1.7M6. 


. t s \ 4 • ‘ ' S * ^ 


m s 


1 l l ^ , 1 • '4, 

' 7 M \ 4 1 • 0 , ‘A  * • S , *'  1 • • . M 


’ - T a T 

*«  •'  V V 


l v A *>  0 

, M ' 1 . M > , N M iK 


v‘  -'v  ' 1 v 1 , | » \ . ' t 4SI  *■  A K' t INPUT 

4 A h . * ' \ , > A s t T N Pl“  T 

'*  A ‘ : t C » i } ' \ L > IN  ! \ P v T 

• . > T ' 1 

v i 1'  M'-.-a  •.  IK'  I 

. n v 0 j ' 1 .*  1 

' » r ! N t ! • v « l k > TO  Kt  40  C A SO  ! N P U T • 

! > A t 1 ► ; 1 T ‘ i ' ' ' ft  T l !hl  mASTI  K ►'Ilf 

' * 1 A!‘  ,\f  \ ’ I 

. . > ) «■>!,)  * M' 


1 *'  s - » 


, • *1  \ Th)  i,01  ‘ 1 

I f s \ •'  f v'  s'  ^ a ; 0 ;n>'«  ' f \ ' N ! 1 s ( 1 M N T H ) is 

S 4 ■ t As  Im41  ' t S I S t 0 > ' « M Pi'ST  I MONT  M>  I \ F 1 

! ' 4 s 4 > \ 0 1 4 s'  v I-  T Uol>s  M A S T f R t 1 L 1 


’ ; s .»  I s : v 4 , , ■■  1 4 , ' F 


.1 


1 \ K 0 FOR  ti'Mh 


' 4 I Ft  4 ' t l 1 4 t I , vt  \ N'  ,Ni  ,'M.M  I 4 O I 

1 ► I \ ► l 4 . I » . I 1 w T 1 A S . 

k i r I * , 1 1 

v 4 , t •-  0 R * s 4 , 1 1 V * TO  V'S  1 '414  « > PR  1 M 41  T ‘1 

1 ‘ t ‘ « l S . » . |1  ) \ « . S 1 

1 ‘U  ''0sTt\0T4.1.l|.\F\TRT.|<’) 

1 t V ' 0 t ( f-  . s 1 11  , T 0 4 • t ) 1 TV- 
S' 1 T t lt,T'.','l  \ '•  S ■ ( M 0 \ s’ 


1 si  s ' 4 S’  T s I 0 0*’  TO  „ 1 \j  S'  4 


t 4 1 L URt  s . 


Ci  1 si'  1 . 0 . \ I 0 0 f 
v 4 t , S*  »RlH(Pf  (C.RfMRv  il1 
lF('i*L.f*0)  oOTO  1 sil 
N * N \ T 


M T R I t S 


I Ht 

T Is  4 , R • 4 0 ' 
■ 4 T THIS  TI 

| M 1'  N T M 1 

II  I USt  1.  00  t 

s'  R t ‘ > S 


Ml) .SP'T ,H) 


i S * lf  u'm  I ) ,M,HbN(N)  ,0SNiNU0fSN(N»  ,SbNiN) 


i ' < ' • U • 1 » o ' T v 1 MO 
i },  * . , v 

V » ♦ c^  T • I 

*»  n 1 ' t 3)  4 ) . Mi  M N ) , r*SN  ( N ) * Of  SN l N ) . SSN  1 N > 


v.  i M f v •. 


i * *■ 


P 

* 


\s*> 


* 

1 


► ' H » M I ll 
Mr  \ ' * *•  > ; v.° 

’ rtv  r . -iTSUC  • U\r‘  1ND  TrAIL  f OK  H RnmET  TTPES  OUT  OF  >*00  LOOP 

' I *■  s T S T 

L >1-  , --  »-,'»>»  OF  MONTH  w » (LS  FOR  PLOT 


C v ) 1 1 ; t*  i 

A \ 

ir,TM  i » « 

p « \ ♦ 1 

f T ■ 

N * v - , ' \ 

J • l 2 

Ck  1 T C 1*1 

» ** 

CO  1 **  • 

1 . \ 2 

T or  T ST  I 1 M , 

\ ) »c 

tL  SOCC  TIM. 

l ) » c 

T A 0 T | ( | 1 » 0 

• 

TO  TSOC  l 1 « , 

1 1 *0 

tl  NO N 1 1 N , 1 

) *0 

LSTpC  T ( IN, 

l ) ■ 0 

C SVPC  T ( | M , 

1 ) mO 

S ► 0 N T M 1 IN, 

\ \ -c 

C NNMTN  « 1 m . 

Si  N | 1 I 1*0 

5UMJI 1 ) »0 

1 ) -0 

S u N S Q 1 1 1 1 • 

0 

5 v M * C : i \ ) • 0 
K\ST( l ) «0 . 

TOT  T 1 n *0 

T o T S l l ) ■ C 
tl  *c  < ! r «t? 

T c V M J ) ■ 0 

1 NS ( l 1 «0 

co  1 7 r j-i 

. TO 

TFAILU.II 

■ 0 

00  ITS  |«l 

• 1 s 

PC  ITS  J«l 

, A4 

TFCNT l | . J. 

\ ) «0 

TUVTII.J. 
LOST  I S O'  F 

: ) «o 

IF  I *CuP . Nt  . 0 > 61/  TO  I «0 
Rt  * 1 NO  L US 


M 


SERNA.MRtJC  M R 0 C 


*R  1 TE  l 6 .9998  ) 

T 0 R M * T ( I H 1 ) 

CO  1 80  1 « l .NFNTRV 

RE  *0  I LU5 I ( NDTA(I,J),J*l,l?) 

AKITEI6.9999)  ( N 0 T A ( 1 .J>  . J « I .1?) 

FORM  Alt  } X . 1 6 . 3 A a . A A A . ? J 7 1 

continue 

COnt  IM'f 

lFlNCLM.NE.0)0EC00F(6.9l0,TrtATF)  I Y R . . . N F E D TO  CHANGE... 

ENCOCfl  IC.99S.P0ATE)  NMNTH(mONth),1yR 

IF (NC CM.EO.Pt  ARITF(A.9mO)  mMNTHIMOnTHI.IyR 

IFlvClM.GI.nl  A R I T F (6.9Mb)  MY  I,  MY J 

AM  Tl  I 6 , 9 E>  0 I t ROC  IV  ! D ( 1 R I . lR«l  .Ml 

Av|Tt!f',9frOI 

00  mi,  o 8 F 6 l N 5 L 0 C p TO  C.FNEoaTF  n E T * 0 R a HONIhI  Y STATISTIC  REP 


1 

. 

J 

** 

s 

A 

7 

8 
9 

0 


1 N I T A L A I T M 

•* n 0 roR  larijF 

PLOTTER 

(OP-7  1 

! \ ! T A L A 1 T H 

700  FOR  small 

plottfr 

(DP-SI 

l ( 1 C- , t . n . 1 1 , 

, 0 . , 0 . '1 ) 

ii  tfl  ! * 1 . \ s T A 1 

.'iATF'MI 

C i ■>  0 0 I R * l , m 
C O I VS  I M = 1 . | 7 
M P f N T I 1 M . 1 R ) ■ 0 
i>'FrNT(|M,|R|*0 
> M 0 N T H ( I M , 1 K I * J 
INSFLC-(IR>*0 
NS  A V E ( I , I R I «n 
F.  C-  A \ E t 7 . I R I * P 
NSA^f  ( i , I R I * 0 
NSA\E(M,|R).p 
FtNTT«IRI«lT 
r ( N T L ( I R I » 0 
I.INCM  1 R 1 * C 
LSUCCI  1 R I * 0 
TAP  71  l I R I * 0 . 

N'Sl'CC  ( I R I *n 
N t ST  < I h I «0 
00  ?CO  A L * l .NCOCF 
L t ST  ( A L . I P I * A* 

N F I A l , t R ) ■ 0 
OnC  CON  TIM' I 

Ou  ;T 1 I M.  1 . NM0S 

c • • 

IF (NCUM.EO.OIGOTO  705 

CALL  RFADFtjOATE.NENTRV.NC  ll  m.AFLAG) 


1 9 SERNA.MRCjC  MROC 


2n  i 

1 F ( K Ft  AG  . 6 T . Ci  1 <3  0 TO  800 

20? 

Jl  ATE-jrMt  ♦ 100 

203 

if  (jDPTf  .GT.13  00)  JC)ATF*JDatE-I2CJ0*I 

209 

70* 

CONTINUE 

2r>s 

COLL  SEARCH(STATN.NFNTKir*STATCO(  I 1 . N P N T , M > 

2n* 

IMm.lF.C'  .ANO.NCOM.LF.01  uOTO  9CU 

2 0 7 

I F < m . L £ . 0 ) t-OTO  272 

2ns 

DO  770  K = 1 , 9 

209 

CAl.1  SF  F.ChlRTTPf  ( N P N T ) , M.ROCKIDlK)  . N P , N M 1 

2 1 0 

NTrNP.NPNT - 1 

i 1 1 

iriMM.Lf.cn  (•  i t c 27o 

2 I 2 

C •• 

2 1 3 

t-  NS  T t N ) sRNST  (K  ) ♦ 1 . 

2 1 •< 

C O ? 2 1 N T = 1 , MM 

2 l S 

if  ILl.'l;C  INf*KT  - 1 1 .F3.69  ) GOTO  220 

2 1 6 

If  (pFCDINP*KT-1  l.fQ.Ol  ) GOTO  2 7 0 

2 1 7 

IF(PrcO(NP«*T-l>.Ew.0?>  GOTO  2 7C 

2 1 8 

If  (PFCD(NP«KT-l  ) . f Q . C 3 ) GOTO  270 

2 1 9 

LLNOi  ( K > =NL  NCM  1 K ) ♦ 1 

270 

TlMC**«1M.n)=TLNCH(!M.KI  ♦ | 

2 7 1 

2 70 

CONTINUE 

272 

C •• 

273 

00  760  J*  l .f'CUOE 

27** 

Cull  Sf  A8Ch(PFC0(NP)  .MM.  IPfODIj)  .NPP.MMN) 

27S 

Nf'fsNHP.NP-  1 

2 ?b 

If  (MT*m.L£.C-)  (.CTO  260 

271 

NTCT(t;!=MSTlKI  ♦ MMM 

278 

TC'TTST(IM.N)  = TOTTSTC1M.IO  . MHM 

2?c 

If  (TFCODlJ).Nr  .7)  ) TW071  (Kt«TW071  t K ) *MM M 

2 *0 

If  ( trcoocji  . F y • 0 1 GOTO  230 

211 

If  l ifCOOlJ)  .FU.71  1 GOTO  290 

2 32 

77* 

TfAtLCJ.Kl'TfAlLtJ.K  ) » Mmm 

23  1 

.-If  ( J , f.  1 = N F ( J . K 1 ♦ M M M 

2 38 

GOTO  260 

2 3 S 

2 30 

LSllCC  U ISLSUCCIM  ♦ MMM 

2 36 

TLSUCC ( ! M ,K ) = TlSUCCI  I M , K.  ) * MMM 

23  7 

290 

NSUCC  ( N 1 *f.M  C C ( N ) * MMM 

2 38 

TOTSUCilM.Kt  = TOTSl'C  l t M ,N  ) * MMM 

2 39 

IF  (TFC0DCJI.rw.7l)  GOTO  2 2 S 

7**0 

?6d 

CONTI NUt 

28  1 

I N S r L G ( K 1 * 1 

297 

RLS»LSUCC  ( K ) - NSAvE(l.K) 

293 

NSAVE  < 1 ■ N >=LSUCC  1 K ) 

78  9 

PN5«N5UCC ( N ) - NSAVF12.K1 

_>  9S 

NSAv/E  l 7 .6  ) s N S U C C ( N ) 

286 

KNL «NlNC M ( N ) - NS»vf(3.K) 

97 

NSAVF  1 3 ,IC  > =NLNCM  ( K ) 

2 98 

KNT*NTST  C n )-  M i A V E ( 9 , K ) 

2h9 

fl  S A V E 1 9,M=NTsT  In  ) 

'SO 

S t PCNT ( 1 M . K ) s RLS/RNL  • 100. 

34 


3 

3 

*♦ 

C 

S 

6 

RtRNA«MP(jL  M R Q C 


■5  'i  pc  n r i i h , k i = rns/rnt  • ion. 

\ M 0 N T H ( |H,n|i  1 M 
SMONTHIIM,*.)*  i m 

L Ont  1 NUk 
CONTINUE 
•>0  7 7 O K = 1 . 4 

<*.S«LSuCC  lv  1 
■INS^NSljCCU  ’ 

R N t * 'J I.  \ C h I k ) 

r n r * n r b t i ' 

J N S * I N R ( M 

1°|i  R NS  / R N T • 1 l),'  . 

rp.’*  vLs/  rnl  mop. 
t*c  aTIvli  f!P!  ♦ .s 
»TL  U ! = HP?  ♦ .S 
>U  11  ( R ) a Suit  1 ( V ) * R R | 

' U I S 0 1 l V ) = 5 U M SO  1 ( K.  I ♦ K P 1 • R P 1 

-mJM?(\)=SUH?(»,1  ♦ R R 3 

I OMR  ( K.  ) - SUM  302  ( K,  I ♦ RP<?»RP3 
IF  ( I N S F L G ( K 1 • " Q • I)  ) o 0 T 0 v7t. 

I N S ( N ) = 1 N S l K ) ♦ 1 
J N S = I IS  l V 1 

v-5*&T(JNS.VI=FlOAT(  I ) • , s 
T °L N 7 1 JNS  . v . I > 5 PCNTLIV) 

'PCNT(JNS.R.?>=  PCNTT(r) 

V.0U1  i U E 

i R I T f < 6 . R 8 il  1 ( 5 T A T | p ( lil.I  I . t n * l . 3 > .(nTST  ( JR)  .NSUCCI  I S I • P C N T T < IS) 
NlNCHI  ISt  .LSUfCI  IS)  «PCnTLI  IS)  . 1 S * I . * > 


M A \ F = J 

TO  3k?  1 I R = I , R 
w*0 

)0  7 3 Q JC  - 1 .NCOl’F 

IfinF(jc.ik).ll.O)  goto 

W = L ♦ I 

I F ( I • VI  T , H A X F ) MAxFsl 

ENCO0E(t>.P7O.LlST»L.lR)l  NF  I JC  . 1 R > . 1FCOOIJC1 
tONT IN U F 

00  3 ll n 1 B » I , I!  A XF  . H 

IF*  13*3 

*R|Tt(6.>»90)  (ILIST(II.W).  II«IB.tE),I2«I.N  ) 
IFlNCOH.EO.ni  GOTO  hOH 

CALI  PlOT3(XMONTh,STPCNT .SyPCNT .LMNTH.STATIOI  I .1  I 1 
CONTI NuF 

0 0 H SO  J * l , r 
00  MRS  I H=  1 .NI1CS 


ill  I 
i 12 
i..  1 
30* 
3 1* 
3.  i A 
3il  7 
3 il  ■=* 
3i>9 
3 I 0 
1 l I 
3 I 2 
3 I 3 
3 I * 
3 I 5 
3 I 6 
3 I 7 
3 I 9 
3 I 9 
3?n 
37  1 
377 
3 73 
3 7 * 

375 

376 

377 
3 7 8 
379 
3 3 C 
3 3 1 
3 32 
3 3 3 
3 39 
3 35 
3 36 
3 37 
3 38 
3 39 
3*0 
3*  1 
3*7 
3*3 
3** 
3*5 
3*6 
3*7 
3*9 
3*9 
350 


TJTI  I J ) s Tl ' T iJI  . T0TT5T(!m.J) 

M:u  JlstJTSI  jl  ♦ T CT 5l C ( 1 M . J I 
I CNC  1 j > = tL  NO  I J I ♦ UNI  M iw.jl 
TL‘,,1  1 J I = TLSl)  ( J 1 - TLSliCC  < iM.  J) 

* *5  C viil  T ! Jur 

i "j  * 5 i ►,  = i . nc ol' E 
lISTI’.,J)s<.H 
'Ml  =.  n A 1 L ( r . J ) 

111  u = T • 1 T ( J ) 

H Ml  t'CuTF<J.I'.!=fM>/*vT'l»10li. 

C / 5 T A T l | ) = . 5 

C 0 O * 7 1 1=2.13 

c*7n  3S T A T t 1 ) = A s T A 3 l 1 - 1 ) * . 5 
n a \ f = i' 

DO  *80  1=1.* 

0 0 *75  IM«  1 ,N80S 

C 5 T P C T 1 1 ,•!  . I ) = REALiTLSoCCllM.il  )/KFaL(TLNCW(II“I.1)>  • 10(3. 

*75  IsypCTi  !*.  I l«  h£»l_<TlTM  C(  1 M , I ) l/RFAL  I T 0 T T S T ( 1M.I  I ) • 100. 

1 lAN'TLNC  I 1 ) 

FStlf  *TOTS  ( 1 ) 

) L SMC • TL  SO  I 1 ) 

I 1ST=  TOTTtl) 

L = f> 

TPCnHIIU  FSOC/FTSTMCT.  ♦ .5 

’i’CNTL  I 1 > = FLc'DC/FLAN*  101).  * .5 

DO  * 8 i i J = 1 .NCODc 
I F < T F A 1 1.  (J.  I ) . E 5 . 0)  GOTO  *8n 
L * L ♦ 1 

IF (I .uT.NAIFINAXFsL 

F.  *CoDF  (e,  9 7 Ci. LIST  (l.  I ) ) TFiiLIJ.l  ) . I F COD  ( J ) 

* 8 tl  CONTINUE 

T.  R I T E t o . 9 0 5 ) (TUlTI  IT)  . T 0 T 8 ( IT)  .TFCNTTt  IT)  . 

I UNCI  IT  ) .TLSl'l  I Tl  .TFCNTLI  IT)  . I T=l  ,m 

W9lTE.l6.9V0)  t<L15TtII,I7).11  = l.*)  .12=1,*) 

IF (MAXF.Lt. 9 IGOTO  *90 
t'O  *8  5 tB=5,8AXF.* 
i E=  T b ♦ 3 

*(35  TiK:tF(6.99P)  ((LIST(Il.I2).|l  = Itt.lE)  ,12=1.*) 

*90  C0I1T  1 (*  (J  1 
N N = I 

Do  *98  r.  = i . * 

S M f A Nj  l ( r ) r SUMltKl/RNSTtK) 

SMf  »N.UM=  SUM2lX)/FlNST(K) 

S 1 0 M a 1 I 5 ) = SORT  (jUMSCl  (KI/RNST  (K)  - SMEAN1(K)*«:MFAn1(IC)) 

S 1 f,  ,1  A 2 ( N ) = S Q (?  T ( SUMSC2  t K ) / R N 5 T ( K ) - SMEAN2(h)»SmEAN21K>) 

|iJFAMM|KK)=  APS!  SI-.F  AN  1 1 K > -RLTMN  ( K ) ) 

OlFFPNIMC*!  ) * A 6 5 t SMEAN2(K)-RLTMN(KI  ) 

U * 9 5 T ( K ) 

NMUIKNI*  t T 9 5 ( N - I )*SIGHA1(k)>/SGRT(RNST(M) 

t AK  » 1 )=  (T95IN-I  ) *S 1 6M A? ( K > )/50RTl«NST|K)  ) 
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StRl.A*MRQC 


MRGC 


1 9 


35  1 

S1GT(KO=6HNO 

362 

6 I (,  T ( K K * 1 1 = 

6HNG 

3 6 3 

IF(DlFFMN<KK).GT.RMU(KK>  ) S[GT(KK)=8HYES 

369 

IF(r)IFFMN(KK+l>.GT.RMU<KK*l)>  SI6T(KK+1)=6HYES 

366 

K K = < K + 2 

3 6 6 

996 

CONTINUE 

367 

IF ( NCUM • GT  • 

0)  GOTO  996 

3 6 8 

UR  I TE (6,991 

1 (SMEANI  (Y  1 ,SMf  JN2  1 X 1 « K = l ,91 

389 

UNITE  (6.9921  (SIGMA1(K).SIGMA2<K),K=1,9) 

380 

UNITE (6. 9 9 3)  INLTMN(K)  .8  = 1 .9) 

38  1 

1KITEI6.999)  ( 5 I G T ( K ) . K = I .8) 

38  2 

9 6 6 

C 0 N T I N J E 

383 

PRINT  997 

389 

■J  N I N T 9 9 8 

386 

I'HIMT  999 

388 

9 6 7 

FORMAT! 1 H 1 

387 

1 6 X . 'ERE- 

LAUNCH  FAILURE'./ 

388 

2 9 0 X . 'CODE  FA  I LURE  ' . / , 

389 

2 9 1 X , '01 

OPEN  SOUIB(MOTOR)'  ./. 

370 

3 9 1 X . *02 

OPEN  SQUIBIDApT  TAIL)'  ./. 

37  1 

9 9 l x . '03 

SONDE  MALFUNCTION'  ./. 

372 

6 6 X . 'FLIGHT  FAILURES  OUF  TO  ROCkET  MOtOp'  ./ 

373 

6 9 1 X . • 1 1 

OPEN  S fi  U ! B • , / . 

378 

7 9 1 x . ’ 1 2 

NO-FIRF  MISFIRE'  ./. 

376 

8 9 1 x . ' 1 3 

H A N G F I R F • . / , 

3 7 6 

9 9 1 X , *19 

MOTOR  BURNTHRnuGH  • ,/. 

377 

A 9 1 X , • 

IS  NON-PROGR AmmED  • ,/, 

378 

8 9 1 X , *16 

B L 09/ UP  ' ./. 

379 

C 6 X > 'FAILURES  OUF  TO  DART* 

3 8 0 

0 9 1 X , '21 

PREMATURE  EXPULSION*  ./, 

38  1 

E 9 1 X , ' 22 

LATE  EXPULSION'  ./, 

382 

F 9 1 x , '23 

NO  EXPULSION' 

383 

G 9 | X , '29 

LOW  APOGEE'  1 

38  9 

998 

F 0 R M A T ( 5X. 

•FAILURES  OUE  TO  SONDE'  ./, 

386 

1 9 1 x . '31 

Rr  F A I LURE ( SONOF  CUTOFF)  AT  IGNITION'  ./. 

3 8 6 

2 9 1 X . • 32 

RF  FA  I LURE . EXPUL S I ON ( SONDE  CUTOFF)'  ./, 

387 

3 9 1 x . '33 

rf  failure  after  expuls i on ( sonde  cutoff 

388 

9 9 I X , '39 

RF  F A 1 LURE ( BATTERY  ) • . / . 

389 

5 9 1 x . '35 

MODULATION  FAILURE'  ./. 

390 

6 9 l x . *36 

BROKEN  THERMISTOR'  ./, 

39  l 

7 9 1 x . '37 

MISSING  REFEpfNCFS’  ./. 

392 

8 9 1 x . '39 

MISSING  TEMPERATURE'  ./. 

39  3 

9 9 | x . '39 

THERMISTOR  CUp  STUCK'  ./. 

399 

A 9 l X . '90 

RANGING  FAIlURF'  ) 

396 

999 

FORMAT ( 5 X • 

•FAILURFS  DUE  TO  STARUTF'  ./. 

396 

1 91X.  'SI 

FAST  FALL  RATf*  ,/. 

397 

2 9 i x . *52 

DAMAGED  CHUTE'  ./, 

398 

3 9 1 x , '53 

RETARDATION  DFVlCF  BKFaKUP*  ./. 

399 

9 5 X . 'FAILURES  OF  SPHERE  SYSTFM*  ,/, 

900 

5 9 1 x » '61 

PREMATURE  COLLAPSE'  . 

37 


SFRNAaMRu/C  MRiJC 


4(1  1 

A MIX. 

• 6 Z 

INCOMPLETE  INFI  AT1C1N* 

402 

7 Mix, 

• 6 3 

S P H E R E BREAKUP*  , / . 

403 

8 S X . 

•failures  PUF  TO  GROUND  equipment 

MOM 

9 Mix, 

• 7 1 

grouno  equipment  Support*  ./ 

4(lS 

9 M|x, 

• 72 

external  INTERFERENCE*./. 

M(1  A 

A b X . 

•OTHER  FAILURE' Si  ,/, 

407 

8 M|x. 

• 8 1 

NO  T I E - 0 N ‘ . / . 

Mflrt 

C Mix, 

• 82 

NO  CORAWINSONDf*  I 

404 

c 

PRINT 

998  . 

l(PCNTF(I.J),I*I.M),J=l.Sn) 

M | 0 

c 

PR|nT 

99  7 , 

(XSTATin.I»l.lb| 

M 1 I 

C A l 1 

PLOT  1 

(XSTAT,Y°CNT.STAt!D,1NS) 

C A u I ■’  I 0 T 2 ( O c N T F . N c 0 0 F ) 

IF  I N C J M . N t . 0 ) 

I (.ALL  PLOTMISUONTH.CSTPCT.rSYPCT.LMNTH.NMflS) 
C A L I 4 S T R ( 3 ) 
uom  i n n 

* S ! T E I 6 , I 0 0 0 I MY 
CONTINUE 

F 0 R M A T ( 2 I S . I * . A • , 7 | S ) 

FOR  mATI/SX'TOTAL^AXMIIXI.).  7X13.1X1  3 , 2 X I 3 . 2 X 

fukmatinx.i?) 

FORMAT  I I ? , M X ) 

FORMA  T l |Hl  ,//  / .bS«  . ' 'ilUHLv  FATIUKF  NUMMARY  • 


.2X13.^X13.1*13  .2X1) 


NUMMARY*/,  6 1 X . A A . ‘ 19*  12 


1 M 2 x • C OOt  QUANTITY  Ml  TOR  UlT  NO.  p»RT  PART  snNOF,./.AOX.‘SN‘, 

2 I M x * S N ' 2 X 1 F U / f SN  SN'  . / I 

F o R M A T ( M 3 X | T,  S X 13,  3 X A/,,  lx  A 6 ■ lX  A A , 2X  A A . IX  A 6 ) 

FORMATISM  A A • 1 X , A A . I X . AA  , 2X  , Aa  . I X . A6  ) 

fprmATI  |HI  , 5 3 X ‘NETWORK  MONTHLY  STATISTICS'. /.62X.AA.'19‘.  12) 
FORMAT!  |Hl, SIX' f.U  Mill  AT1VE  NFTWORK  S T A T I S T 1 C S • / A 0 X J M . ‘ TO  • J «*  ) 

FORMA  T I / , I 6X  ,‘(l  131  1H.  I AA,  llllh.l  2X  ) ) 

FURMU  I UX.M!  ' TF  ST  SUCC  O/p  LA  UN  SUCC  U/O  •)  ) 

FORMAT ( I 2 , I H - , J 2 , I H , ) 

rJnMATI/2A6,44,  M (IX.I3.2x  13.  IX  13  .2X  13,  2 X 13.  IX  13  , J X 1 

FORMAT (2X,  ‘TYPE  FAILURE*.  mi  3X.MAA,2X  ) ) 

FORMATI/2X,*  MEAN  *,  4 I 111  , F 4 . I , I OX , F M . Ill 

F 0 R M A T ( 2 X , ' Stl.MA  *.  m|1I«,F4,|,I0X,F4.1II 

FORMAT  (2X,  'LONG  TFRM  M F A N ‘ .3  X .3!  12X.FM.  I,  I .3  XF.12X.FR.il 

FORMAT!  2X. ‘SIGNIFICANT  CMANGf,‘7X.A3.1IX.A3.3!12X.A3,llX.A3)l 
FORMA  T ( AA,  ' I 9 • . I 21 

F0RM4T(SX‘...  .MASTER  FILF  (IPO  A T F D FUR  MONTH-YEAR....  ‘AM) 

N F.  F 0 WK1TF  TOTALS  AT  tNP 

of  m o n loop 

END 


F 0 R M A T ( 2 X . • T Y P t 
FORMATI/2X,* 
form  r i 7x , • 


SF«?NA*M^QC  PI  OT  1 


I o 


SUBROUTINE  PLOT  1 ( XST  AT  , YPCNT  i ST  AT  ID.  INSI 

C0MM0N/D8L0K/NDTA(5l)0.1?)(niP.UJ.LUO«LUS.STATCDilS).K0CKlDM). 
1 IFCOD(SO).NSTaT,NROCK.nCOOE,PDaTE(?>.MYI.MYJ.NCUm 

DIMENSION  X S T A T < IS. SI  . S T A T ! 0 ( 3.  IS)  . Y L A B ( 3 I .YPCNTI  I S . S . 2 I . 

1 /LABI  (SI  , Z L A B 7 ( H | . Z L A H 3 ( 2 I ,XVAL(  IS)  ,YVAL(  I S • S , 2 I 

DIMENSION  I N S ( S I 

C •• 

X M | N = (J  . 0 
X M A » = / . 0 
*LFn=7.0 
t)  X = I .0 

I ft  I N ■ 6 0 . 

Y M A X = n n . 

T L F N = 2 . 

I I y - ? r> . 
n x = n 

,i  * -n 

i L AW  ( 1 1 =oHPKR  CL 
f L •'  « l - I = 6H'i  T SUC 
ILArtl  I I = ft  N L F"  S S 

/ l as  i : i ) = 6ttnr  te  uw 

/.  L A R 1 ( 7 I = t.  H n l 0 G I L 
/LAR113I-6HAL  HOC 
FLAP  1 I 4 ) = Mll  T eJE 
/LARI  I S ) * 6 rl  T A'  0 R K 
/EAR/ ( 1 I »6HMQNThL 
/LAR2(?I*6HY  -tat 
/ L A H ? I 3 ) = f>  H r S I ICS 
Z L A R 3 I 1 I = P 0 A T l-  ( 1 I 
/LAr3I?)=P0ATF  ( 2 I 
X 2 = 3 . s ? 
x 3 = 3.9 
Nl / ?*  I 8 
N L 7 3 = I 0 

IE  <NCUM.EO.nl  GOTO  3 0 
X 2 a 3 . 2 S 
X 3 = 3 . / 8 
N C Z ? * Z I 
N t 7 3 = 1 2 

ENCODE!  12.9P0.ZLAB3)  1 1 Y I , M V J 

9 nC  FORMAT  ( JS  . • to  • . JS  I 
Z L A R 7 I I ) *6HCUMUL  A 
ZLAR2(2)=6HTIVE  S 
ZLAR? ( 3 I S6MT AT  l ST 
ZLAR?(SI=6HICS 
30  COIJTINUE 

X L A R * tiH 
CALL  PSTR ( I I 
C A(  PLOT  I 2 . -3  I 

XL  * | .!< 


J 


i 


! 

k 

;• 


' 


i 


i 

i 
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SERNAaMRtlC  PLOTI 


1 S 


S 1 

rc  « i .0 

S 2 

call  plot ( xc . yc  , 3 ) 

S3 

DO  AO  i * i , i s 

ss 

call  pi OT ( XC . YC , 3 ) 

ss 

DO  SO  J*  1 , 9 

S 6 

YC*YC*2.0 

S 7 

CALI  PL0TIXC.YC.2) 

SS 

YC=YC* . 2S 

S 9 

sn 

CALL  PLOT  I XC  . YC  , 3 > 

a n 

XC=XC».S 

a i 

Y C = 1 . 

a2 

An 

C ON  T I NUC 

a3 

CALI  SYMBOL!. 70, 9. HA..  19, Y(  AS  , 90 . . 1 A ) 

AS 

CAL!  SYMS0L(2.7A,10.3S,.I9.7LAR| ,0..29) 

AS 

call  plot ( a . 78 , i o. i 9 . 3 » 

A A 

call  M A R K E R ( 9 > 

A 7 

CALL  S Y MBOL ( A . 8 1 . 1 0 . 1 A , . 0 7 . t OH  * STATION, 

AS 

CALI  SYMBOL!  X2.  10.  IS,.  19,2laB2,0.  , N C Z 2 ) 

a<7 

call  symbol (a. 7s,  9.9a,.07.i7hx  * rocket 

70 

CAL!  SYMB0L(X3,10.01  ,.I9,ZlaB3.0..NCZ3) 

7 1 

Cali.  PLOTIO..O..-3! 

72 

X o = 1 .0 

73 

YC  = 9 . 75 

7 9 

do  i on  i x i , h 

7 S 

J«9-  I ♦ I 

7 A 

CALL  SYMB0L!XC*3.19.YC*.05..|9.R0CKTD!J), 

77 

CAL!  NUMBER! XC”.2 , Y C • 0 5 , .07 , 100. .0. ,-l ) 

7 S 

CALI  P|.0TIXC«YC,3) 

79 

CALI  PLO T I XC ♦ XLE N . YC . 2 ) 

HO 

CALI  NUMBERIXC-.2.YC-1.0S..O7,  80 . . n . , - 1 1 

H 1 

CALL  PL0TIXC.YC-I..3) 

H 2 

CALI  pL0T!XC+XLEN.YC-I.,2) 

S 3 

call  NUMBER! XC-. 2 . YC-2.05. .07 , AO.,0.,-1) 

HI 

CALI  PLOTIXC.YC-2.0,3) 

«s 

call  PL 0 T I XC ♦ XLE*' . YC-2 . 0 , 2 | 

HA 

l no 

YC=YC-2.25 

H 7 

XC=  1 .& 

SS 

YC  = . 1 0 

R 9 

call  plot  in. ,n. ,-3) 

90 

DO  700  I = I , N S T A T 

9 1 

call  5YMB0L(XC.YC..n7.5TATin(l.I).9n.,lS) 

92 

200 

XC  = XC  ♦ . s 

93 

X c = 1 .0 

99 

YC=  1 .75 

9 S 

00  300  K*  1 , ? 

9 A 

DO  300  J* | , M 

97 

MPa  INS! J ) 

98 

DO  3UII  1*1  , N P 

99 

Y V A L ! I ,J,K)*IYPCNT(  I ,J.K)“YMIN)/0Y 

1 no 

IFIYVAL!  I.J.Kl.LT.tl)  YVAL<1.J,K)»0. 

n. . i l i 
SYSTEM 


n . . a ) 


n . , i 7 ) 
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SMNA.MKUC  P L 0 T I 


I 


I 1j 


1 1 

3flO 

lOiU  1 NUf 

1? 

C • • 

13 

C 

"HINT  999,(((YVALIl.J.M,K.1,2l,J»|.S)tI-|,|bl 

IS 

999 

FOKMA  T 1 JX , »F 10 . 2 ) 

IS 

< C « 1 • 0 

16 

It  * 1 .'ll) 

1 7 

oo  s nil  i » i , m 

in 

M P « l N $ 1 1 ) 

19 

00  3 SO  J« 1 . NP 

1 0 

3SO 

S V A 1 (JI«(XSTAT(J.f)-XMIM/nx 

1 1 

l 

•’  9 1 N T 99tf,|xVAL(KI.K«latS) 

1 7 

9 91) 

FORMAT!  1 SK H . 2 ) 

1 3 

t • • 

1 H 

i.  A LI  i’LOTIXC.VC.-)) 

1 S 

r.  ■*  L 1 Ltfit  (XVAL.XVAl  t l.I  ,1)  . N P , - S . 1 1 

6 

t A L 1 LIN((XVAL,VvAI(I.1.2).nP.-2,II 

7 

» t » ? . 2 S 

« 

Mill? 

X t «n . 

9 

C A L 1 PlOTIO.O.O.n.-ll 

> 3 

V.  A 1. 1 ! S T 9 ( 2 1 

► 1 

9t  TiiR  J 

>2 

' NO 
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SF  W N A * M li  U'  C 


Pi  0 T 2 


I 


A 


1 

7 

X 

9 

S 

A 

7 

8 
9 

I 0 
I 


SUHR  0 LI  1 l M l PL0T2(PCNTF  . N C ) 

COMmON/CBLOK  / NUT  A I 8 00.  I 2 ) . I n P , l U.LUO.LUS.Sl  A 1 1 0 l IS)  . H 0 C K l 0 ) M ) . 
I IFCQ0(Sn).NSTAT,N(7  0CK.Nt00E,PDATEl7I.MYI,MYJ,NCUM 

DIMENSION  PCNTF(9.Sn).XlAni7).YlAIX(J),7LABI<SI.7lAH3<7>, 

I 2l  A 'X  2 ( 9 ) , X V A t ISO, 9)  ,YVAl_(Ml,9)  , V V A l.  ( 7 ) , M V A L 1 ■’  ) 

X M | M • 0 . 

A M A X * 7 . 0 
XLF  N«  > . S 
D X » | 0 . 0 
Y M I N • 0 • 0 


1 2 

Y M A X • 9 0 . 

1 J 

0 Y *S  . 0 

1 9 

Y L K N * ■)  . 0 

1 S 

YLABU)*6MF'F9  cc 

1 A 

Y L A[X  < ’ > * 6HN  T F A l 

1 7 

Y L A 8 ( 1 1 ■ 6 H 1.  U « F 

1 rt 

X L A *X  ( 1)  * 6 OF  4 | L l “i 

1 * 

X L A 'X  ( 7 | e 6Mi  toOt 

7 0 

N X = - | 7 

7 1 

N Y s | 6 

2 2 

2 L A 8 1 ( | ) = 6 hm  f T t OK 

2i 

/LABI  17  1=6001  i K>  I l 

79 

7 L A lX  1 1 X > *»  6 H A L *>'  0 C 

7 S 

7LAFX|I9)=6HKF!  NF 

76 

2 c A IX  1 l S 1 * 6 H T ,V  ’ ' N 6 

7 7 

2 L A (X  2 l 1 )=6MM0nTMl 

7fl 

7l.4B7l7)a6MY  sl  XI 

7« 

’ L A B 7 ( .1  ) = 6 H 1 s r u s 

XO 

ZlARKI)*PUATf<II 
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X2 
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x x 
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X9 
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xs 
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X 6 

X 2 = 7 . 7 9 

X 7 
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|8 

NX/  X =-  1 7 

X9 
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9 7 
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N X 
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9 9 
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N > 
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. > M 1 N 

SO 
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1 H 
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5 l 

CALL  SYM60L<X2,9.58,.I4.ZLab2,0.,NC72) 

52 

CALL  SYMB0L(3.40,9.41..14,7I AB3.0..NCZ3) 

S3 

CALL  PLOT  < 7 .0 , 9 . 7S . 3 ) 

54 

CALI.  MARKER  ( 1 1 

5S 

CALI  5 YM30L < 7 . 1 4 ,9 . 70  . . 1 4 , ahPWNSB  .0.«6) 

56 

CALI  PLOT ( 7 .0 .9 .58 . 3 I 

57 

CALL  MARKER! 2 > 

5H 

CALL  SYMB0L(7.l4.9.53..14,AHP7/N10A,n..6) 

59 

call  plot  <7.0,9.41 , 3 ) 

Ad 

CALI.  M A R K L P<  3 ) 

A 1 

CALI  3YM3GL<7.14,?.37,.14,AHPWNllA,n..6) 

A 2 

'All  f’L  OT  < 7 .0 ,9 . 24 . 3 ) 

A 3 

CALI  MARKER <41 

AM 

Cali  SY3mOL  < 7 . 1 4 ,9. 19  . . 1 4 , AHP#N 1 2A .0. ,6  > 

A 5 

A C = 1 . 1 . 

A A 

YC=o.il 

A 7 

10  70  1—1 . 5 

A« 

c«u  plot <»c. yc.ji 

a9 

xc  = 1 c. . -xc 

/O 

call  pl ot i > r . vc  , 2 ) 

7 1 

YC  = YC - 1 . 

17 

7 ° 

COOT  [MU  t: 

7 J 

\ L = 1 . 1 

7 M 

Y i.  = 1 . r 

75 

00  MU  I = 1 . 7S 

74 

call  P L 0 T ( x c . Y C , 3 1 

7 7 

call  plot (xc. tc-. i.?i 

7M 

x c = x c «■.  1 

79 

H(1 

ojNT  I -,oE 

HO 

« C — 9 . 

fl  1 

Y C - 1 . * • 

M2 

C 

J U Oil  t = 1 , a 

M3 

CALL  • ’ L U T < > C . Y C < 3 ) 

mm 

V C = 1 1 • - - Y c 

MS 

C ALI  .JL  C’T  ( AC  . YL  , 2 1 

M A 

X t = * C - 1 . 

M 7 

9 n 

Cunt i muE 

M3 

call  pi  ot  t 1 . . 1 . , -3  ) 

fl  9 

r)0  70,1  J - 1 , 4 

90 

KK  = n 

9 1 

00  1 SO  K = 1 ,NC 

92 

IFlPLNTEIJ.Kl.LE.O.l  GOTO  ISO 

9 3 

K K = K K + l 

9 M 

Y V A | <KK.J)  = IPLNTF(J.K)-YM1n)/DY 

9 S 

FC*  t EC  OD  < K ) 

9 A 

X V A 1 IKk.J)  = (EC-XMIN)/I)X 

9 7 

I5'3 

cort  1 hue 

9 H 

IFIKK.LE.O)  goto  200 

99 

JC  = - J 

1 I1D 

CALI  L I R t.  ( XVALI  1 , J > . Y V A L 1 1 . J ) .KK.JC.l  ) 
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105 
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200  CONTINUE 

00  3S0  K ■ 1 , NC 
VVAL  < l > "0. 

VV AL  < 2 ) «0. 

J J»0 

00  300  J-  1 , M 

IF (PCNTF ( J,K ) .LE.VVAL  I 2>l  GOTO  300 
VVAL 1 2 ) ■ PCNTF(J.K) 

JJ«  J 

300  CONTINUE 

IFIJJ.LE.0I  GOTO  3S0 
FC«lFCOO(K  ) 

HV AL  < I ) ■ ( FC-XM I N ) / D X 
MV AL I 2 ) ■ H V A L ( 1 I 
VVAL  I2)*(PCNTF ( J J , K I _ Y M I N 1 /OT 
CALL  L I NE ( HVAL . V VAL . 2 .0  , U 
3%0  CONTINUE 

CALL  PLOT ( 0. .0. • -3  I 

RETURN 

END 
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4 2 ta.'ll 
A I 7 = . • M •* 
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Ali 

p 1 0 T 

< \ e 

• v C 

).)  1 *'•*  ! * 
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SERNA»MRUC  PL0T3 


I 7 


s 1 

CALI 

PLOT  I A ,S7 , 8 . 7S . 3 ) 

s? 

CALI 

MARKER  I 1 ) 

S3 

C AH 

STM80H6.AH,8.7,.10.6mP*N8B  ,0..6l 

S'* 

CALL 

PL0T(A.S.8.S8,3I 

ss 

call 

marker  1 2 1 

S A 

CALI 

SYMB0L<A.ANt8.S3..l0.AHP*Nl0A,n.,AI 

17 

CALL 

PlOT(6.S.8.<«1  .3) 

SB 

C AU 

MARKER  1 3 ) 

S9 

call 

SYMB0L<A«AH,8.37 , . 1 0 i ahP AN  1 1 A , n • * A 1 

AO 

C An 

Pi OT  I A . S , 8 . 79 . 3 ) 

a 1 

Cali 

MARKER ( 9 > 

a7 

call 

SYMBOL  1 A . AN . 8 . 1 9 , . | 0 , ahPKN 1 2A ,0. .* 1 

a 3 

xc  ■ i • 

0 

AN 

Y C » l « 

0 

AS 

call 

PL0TIXC.YC.3I 

A A 

00  ?S0  j*  1 , I 2 

A 7 

XC  ■ XC 

♦ . s 

A« 

c ali 

SYM80L(XC-.l8.YC-.3..|*t,LMNTM(j),0.,3l 

A V 

2sO 

lOnt I NUE 

70 

call 

plot i i .o , i .o . - 3 ) 

7 1 

00  3 S 0 J * 1 , N 

7 7 

t E ( mM ( J ) . LE .0  > C,0  TO  3S0 

73 

» 

11 

c-rf 

**> 

7 M 

CALI 

L IKE  ( AVAL  1 1 , J 1 , Y V A L ( l . J , JKOO  > . mN ( J > , jC  . 

7 S 

3sO 

C 0 N T 1 N 0 E 

7 A 

call 

PlOT(0.,0.,-3l 

77 

call 

RSTR 1 2 1 

7 8 

sno 

CONTI Nuf 

79 

RETURN 

80 

END 
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SERNAaMRQC  plot* 
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S U R R 0 U T 1 N E PLOT  * ( XMONTM  ,CStpCT  , C S Y P f T .LMNTH.NMOSl 
COMmON/OBLOK/NDTAISOO.  12)  . 10P,LU,LUO.LUS,STATCO(  IS)  . R 0 C K I D < 9 > . 
I IFCOD(SO).NST*T,NROCK.NCODE,PDATE(7).MyI.MyJ,NCUm 

OIMFNSION  XMONTH ( 1 2 . * I . YL Ar ( 3 ) . 

I 7LABIIS>.ZLAB219i,ZLAB312).XVALU2.9).yvAl(J2.*,2) 

OIMFNSION  CSTPCTl  12,*)  .CSTpfTI  12.8)  .LMNTH1  12)  ,MM(*I 
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c*» 

8 

X M | N ■ 0 . 0 

9 

XMAX»  7 .0 

I 0 

XLEN*6,0 

1 1 

D X « ? . U 

1 2 

TM | N«60 . 

1 3 

T M A X * l 00 . 

1 * 

TL  E N * 2 . 

1 S 

)T  = 70  . 

l 6 

3X1(1 

I 7 

3 0 1 0 0 A * 1 , * 

1 fl 

8M ( K ) =0 

I 9 

00  I on  M * 1 . 1 2 

20 

IFIXMONTMIM.KI.LF.O.)  GOTO  |00 

7 1 

MM(k)*MMIK)*  1 

22 

A M * M P ( A ) 

7 3 

YVAi  (KM.N,I)«(CSTPCT(M,K)-YMIN)/DY 

7* 

YV»I  I A M , A ,2)  = (CSYPCT  < M , A ) - Y M l N ) /PY 

7 S 

AVALIkM,A)*(XMONTHIM.K>-XmIN)/DX 

76 

IF  ( YVAL  (XH.x  , I 1 ,LF  .0.  1 YVA|  (XH.X,  1 l>0. 

77 

IF(yVAl(KM,K.2)iLE.O.)  Y V A ( ( A M . K . 2 I « 0 . 

7 P 

| ilO 

continue 
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NY  = 0 

30 

YL  AR  l 1 ) a 6 H P F 8 CE 

3 1 

YL  AR  ( 2 ) = 6 H N T SUC 

3 2 

Y L A R 1 3 1 * 6HL  F SS 

.3  3 

Zl  AR 1 I 1 ) » 6HME  TEOR 

3 * 

ZlARI  (2)*6M0L0G!c 

3 S 

ZLARl  ( 3 ) e 6 H A L K 0 C 

36 

’L  AR  1 < * ) *&HAE  T ne 

3 7 

! L A R 1 IS)«6HT*0RK 

38 

N C 2 7 * 2 | 

39 

N C Z .3  * 1 2 

*0 

ENCODE  I 1 2 . 900  . ZL AR 3 1 MYl.Myj 

* 1 

9 0 0 

FORMAT (J8,  • TO  * , J * ) 

*2 

ZL  AR2 ( 1 ) * 6HC  UMUL  A 

*3 

ZL  AR7 I 2 ) «6MT  t VI  S 

** 

Z L A R 2 ( 3)*4HTATIST 

* S 

ZLAr2(*)»6HICS 

*6 

30 

CONTI  NUE 
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X L A B »6H 

CALL  RSTR ( l I 
CALL  PlOTIO.  .-.2.- 
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L 
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s 1 

1 C * . 7 S 

S 2 

0 0 A 0 ! a 1 . 1 3 

S3 

CALL  0L0T|XC,VC,3) 

St 

00  SO  J * 1 , 9 

SS 

Y c «YC  *2 .0 

S 6 

CALL  PL0TIXC.7C.2) 

c,  7 

7 C *7  C ♦ . 2S 

S8 

Sr 

CALL  PL0T(XC,7C,3I 

S9 

a llC  * . 9 

All 

7L..7S 

A 1 

a n 

COM  1 NuE 

A 7 

CALL  SYMBOL*. TO, *♦. 8a,.  19, 7i  X 9 , 9 C . , l A 1 

A 3 

CALL  S7M80L(2.2a,10.3S..M.7LA81,0..29) 

A * 

CALL  PLOT  IS. *8,  10.03,3) 

AS 

CAu  M A K K E R 1 *4  ) 

A A 

CALI  SYMBOL  ( S « 8 1 , 10,00,  ,07,  | Oh  * STaTION.O..! 

A? 

CALL  SymB0L(2.79,io.18,.19.7lA82,O..NC221 

a8 

CALL  SyMB0LIS.7-j.9.8  3 ,,07,17HX  * POCKET  SYSTfl 

A9 

CAu  SYM80L(7.28,l0.0l,.19.7LAP3,0..NC23) 

70 

CALL  c 1 0T10.,0..-3) 

7 1 

X».  . 1 .0 

72 

7 C a 9 • S 0 

73 

0 0 ISO  I « 1 . 9 

7 9 

J * 9 - I * 1 

7 S 

CALL  S7PBOLlxC*2.A9.7C*,Ob..l9.ROCKlO(J),n..A 

7 A 

lali  numbekixc-. 2, re-. os. .oT,t oo. ,o..-n 

77 

CAu  PL0TIXC.7C.3) 

78 

CALI  PL0T(XC*XLE\,YC,2) 

7 9 

L A l 1 NUMatK(XC-.2.YC-1.0S,.n7,  8 0 . , n . , - n 

80 

CALL  PLOTIXC.YC-I.,3) 

A 1 

call  PL0TlXC*XLtN,YC-l.,2) 

82 

CALL  MUM8E  R 1 X C - • 2 . Y C - 2 . OS  , . 0 7 , AO.,n.,-l! 

83 

CALL  PL0TIXC.YC-2.0.3I 

8 9 

CALI  PLOT! XC»)U  EN.YC-2.C.2  1 

8S 

1 sO 

Y^»yC-2.2S 

8 A 

X C * 1 « s 

8 7 

Y ^ a , 7*8 

8 9 

CALL  PLOT(0.,0.,“3) 

89 

DC  7C3  1*1,17 

90 

call  plot  i xc  . yc , 3i 

9 1 

CALI  PL0T(XC.YC-.1.7) 

92 

CAu  SYMBOL  (XC“.  18, YL-.  3. .19,1.  HlH||l,0.,ll 

9 3 

200 

X C * x c ♦ ,s 

9 8 

C»» 

9 S 

X C * 1 .0 

9 A 

YC  * . ?S 

9 7 

00  900  1*1,8 

98 

I f ( mM ( 1 ) . L E . n ) uO  TO  3 SO 

99 

C •• 

i no 

CALI  PL0T1XC.YC.-31 
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SE  RNA  *MRQC  Rf  ADC 


SUBROUTINE  RE  ADC  ( I MNTH . NENtRY ) 

ROUTINE  REAOC  IS  ROUTIn,  TO  REAn  CARO  INPUT 

ENTRIES  ARE  SORTEO  BY  STATION  CnDE.THFN  BY  R 0 C K F T TYPF 

ANO  LAST  BY  PRIMARY  FAILURE  CODF 

INTEGER  STATCD.STATN.ROCKlO.RTYPE 

COMmON/DBLOS/NOTAIBQO,  12)  . IOP.lU.LUO.LUS,ST»TC0(  IS)  . ROCK  10(H)  . 

1 1ECOO(SO).NSTat,  NROCK.NCODE.PDATE(?),MYI,MYJ,NCuM 

01MFNSI0N  ST  A TN.l  BOO  I ,RT  YPE  ( SOO  > 

EQUIVALENCE  ( NO T A ( I . 1 ) , s T A TN ( 1 ) ) . I NO T A ( 1 . R ) , R T YPE < l > > 


reams. 90o.eno=120)  <npta!i.j>.j=i.i2) 
AK  I T E I 6 , 9 I 0 ) ( NO  T A ( I , J ) , J=  1 . I 2 I 


1 7 

1*1*1 

1 8 

Y.OTO  100 

1 9 

1 70 

NE  N T R Y = I - 1 

70 

CALL  SC'RTINOTA,  1.1. NENTRY,  17) 

7 1 

I S N s 1 

72 

00  700  1 = 1 . NST A T 

7 3 

CALL  S E ARChISTaTN!  ISN)  , NENTRY, STATC  111  l ) ,N.M) 

7 R 

N = N ♦ I S N - 1 

7S 

IE(M.LE.l)  GOTO  200 

76 

ISN*  ISN  ♦ M 

77 

CALL  SOR T t NOT  A 1 1 , 2 ) . N , 3 . M , | | ) 

78 

C»* 

N IS  POINTER  TO  NDTA  Array  LOCATION  A n E R E 

79 

C • • 

INFO  BEGINS 

3 0 

c • • 

M is  NUMBER  OF  FNTRIES  for  s T A T c D 1 I ) 

3 1 

c • • 

3 2 

I SR  = N 

33 

00  ISO  J=  1 , R 

3 R 

CALI  SEARCMIRTYPEI  ISR)  . M . R 0 C K I 0 ( J ) .aN.MM) 

3 S 

NNsNN* I SR- 1 

36 

1 F ( MM  ,lE . 1 ) GOTO  ISO 

3 7 

c»» 

NN  is  POINTER  to  NDTA  array  AHFrE  ROCK  1 D 1 . 

36 

c»» 

RR  IS  NUMBER  OF  FNTRIES  FOR  ROCkIDIJ) 

39 

c •• 

hO 

CALI  SPRTIN0TAI1,7I.NN,|0,MM,1I) 

R 1 

ISO 

continue 

R 2 

2nO 

continue 

R 3 

00  3 00  1 = 1, NENTRY 

RR 

air  i te  i l us  ) indtai  i ,ji  ,j=i  , i?t 

RS 

3oO 

CONT  I Nue 

R 6 

ENOEILF  lU5 

*»7 

REiAIND  LUS 

R 8 

OECODEI6, 920, NOTAI 1,21)  IMnTH 

R 9 

RE  TUB N 

so 

9n0 

FORMAT!  IS.1X.9A6.2I6) 
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2!  SERNA«MROC  RF  APF 


SUBROUTINE  R C AOF  ( I 0 A T E , NE  M T BY  . MCl'M  , k f U4  I 


n 

C 

COMMCN/OBLOK/NDTAISnO.IZl.IOF’.lU.LUO.LUS, 

3 

1 IfCODISO)  , N S T A T .nrcick.nccde 

s 

COMmON/OIR/IRSTAT.NuMRFC  .Num0N.NDATF<60>  , 

C 

6 

c 

THIS  ROUTINE  will  RFAO  nATF  FOR  MONTH 

T 

c 

THE  DATA  IN  ARRAY  N D T A AS  WELL  AS  ON 

8 

c 

I R S T 4 T s I IF  MASTER  FILf  PIRFCTORY  HAS 

8 

c 

INFO  IS  IN  C 0 R t 

1 0 

( 

1 1 

( • • 

IOATf  is  1 N T I G F R . . . N E E 11  0 A T F IN  A l.  P H A 

1 7 

I F 1 I R S T A T . C <3  . 1 1 <30  TO  100 

1 » 

CALI  SFTAORILU.O) 

1 « 

1 R S T A T * 1 

1 S 

RE  4 0 < L U 1 NCOF'.INOATf  (jl,Nf»(J).NLRI.l)»J»l 

I 8 

NUMRE C = FLO I 0 , 1 P , NCON  > 

1 7 

NlMON»FtCM  18.  IP.NCONl 

1 8 

I E ( N U M n N . L T . 8 111  0 T 0 100 

1 V 

JF  =8 

70 

JL  = 1 6 

7 1 

0 0 S C 1*1.6 

77. 

R t A >Y  l L U > IN  0 4 TE  (J|  .nFR(U)  .Nl  R(.l)  , J « . 1 F , J L 1 

7 Y 

JF  * JF  ♦ 8 

7 8 

JL  * Jt *6 

7S 

Sn 

conti nue 

7 b 

i no 

K F L * C>  - 0 

77 

c 

7P 

c 

K F L A G IS  SET  TO  1 WHEN  THE  REUUrSTEU 

79 

c 

IS  not  found  in  thf  master  file 

YG 

c 

Y 1 

ENCOOE  1 6,800,KDATF  I I 0 A 1 E 

Y 7 

9fi0 

FORMAT (J8.2H  ) 

Y 3 

0 0 7 0 0 J » 1 . N 0 M 0 N 

Y 8 

tF  (nCATE(J).NF.  - Ml  ATE  1 <aO  TO  700 

YS 

J S A V E * J 

Y 6 

S>OTO  2 SO 

Y 7 

2ftO 

C 0 N T I N U E 

Y 8 

MLAE'I 

Y8 

RETURN 

80 

2sO 

CCNT 1 NUE 

8 1 

IFR*NFR(JSAVF 1 

87 

!LR»NLR(JSAVF ) 

8 Y 

CALL  SFTAORILlUlFRI 

8 8 

JF  * | 

8 S 

JL  * 7 
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ELECTRO-OPTICS  DIVISION  DISTRIBUTION  LIST 


Commander 

US  Army  Aviation  Center 
ATTN:  ATZQ-D-MA 
Fort  Rucker,  AL  36362 

Commander 

US  Army  Aviation  School 
Fort  Rucker,  AL  36362 

Ballistic  Missile  Defense  Advanced 
Technology  Center 
ATTN:  ATC-R 
PO  Box  1500 
Huntsville,  AL  35807 

Lockheed-Huntsvi 1 le  Msl  A Space  Co. 
ATTN:  Dr.  Lary  W.  Pink  ley 
PO  Box  1103 
West  Station 
Huntsville,  AL  35807 

Chief,  Atmospheric  Sciences  Div 

Code  ES-81,  NASA 

Marshall  Space  Flight  Center, 

AL  35812 

Project  Manager 
Patriot  Missile  Systems 
ATTN:  ORCPM-MD-T 
Redstone  Arsenal,  AL  35809 

Commander 

US  Army  Missile  RAD  Command 
ATTN:  DRDM1-CGA  (B.  W.  Fowler) 
Redstone  Arsenal,  AL  35809 

Redstone  Scientific  Information  Cent 
ATTN:  DRDMI-TBD 
US  Army  Missile  RAP  Command 
Redstone  Arsenal,  AL  35809 

Commander 

US  Armv  Missile  RAP  Command 
ATTN:  DRDMI-TEM  (R.  Haraway) 
Redstone  Arsenal,  AL  35809 

Commander 

US  Army  Missile  RAP  Command 
ATTN:  PRDM1-TRA  (Pr.  Fssenwanger) 
Redstone  Arsenal,  AL  35809 


Commander 

US  Army  Missiles  and  Munitions 
Center  A School 
ATTN:  ATSIC-CD 
Redstone  Arsenal,  AL  35809 

Commander 

US  Army  Missile  RAP  Command 

ATTN:  DRPMI-REO  (Dr.  Maxwell  Harper) 

Redstone  Arsenal , AL  35809 

Commander 

US  Army  Missile  RAD  Command 
ATTN:  DRDMI-RRE  (Pr.  Julius  Lilly) 
Redstone  Arsenal , AL  35809 

Commander 

US  Army  Missile  RAD  Command 

ATTN:  DRDMI-TEO  (Dr.  Gene  Widenhofer) 

Redstone  Arsenal,  AL  35809 

Commander 

US  Army  Missile  RAP  Command 
ATTN:  DRDMI-HRO  (Dr.  D.B . Guenter) 
Redstone  Arsenal,  AL  35809 

Commander 

US  Armv  Missile  RAP  Command 

ATTN:  ' DRDMI-TDO  (Pr.  Hugh  Anderson) 

Redstone  Arsenal , AL  35809 

Comma  ruler 

US  Armv  Missile  RAP  Command 
ATTN:  DRPMI-YLA  (Mr,  W.S.  Rich) 
Redstone  Arsenal,  AL  35809 

Commander 

US  Army  Missile  RAP  Command 

ATTN:  PRPM1-TTG  (Pr.  George  Emmons ) 

Redstone  Arsenal , AL  35809 

Commander 
HQ,  Fort  Huachuca 
ATTN:  Tech  Ref  Piv 
Fort  Huachuca,  A7  85613 

Commander 

IIS  Armv  Intelligence  Center  A School 

ATTN:  ATSI-CP 

Fort  Huachuca,  AZ  85613 


Commander  Sylvania  Elec  Sys  Western  Div 

US  Army  Intelligence  Center  & School  ATTN:  Technical  Reports  Library 
ATTN:  ATSI-CD-CS  (Mr.  Jim  Rustenbeck)  PO  Box  205 
Fort  Huachuca,  AZ  85613  Mountain  View,  CA  94040 


Commander 

US  Army  Intelligence  Center  & School* 

ATTN:  ATSI-CD-MD 

Fort  Huachuca,  AZ  85613 

Commander 

US  Army  Communications  Command 
Fort  Huachuca,  AZ  85613 

Commander 

US  Army  Yuma  Proving  Ground 
ATTN:  Technical  Library 
Bldg  2100 
Yuma,  AZ  85364 

Northrop  Corporation 
Electro-Mechanical  Division 
ATTN:  Dr.  R.  D.  Tooley 
500  East  Orangethorpe  Ave 
Anaheim,  CA  92801 


Naval  Weapons  Center 

ATTN:  Code  3173  (Dr.  A.  Shlanta) 

China  Lake,  CA  93555 

Hughes  Helicopters 
ATTN:  Charles  R.  Hill 
Centinela  and  Teale  Streets 
Culter  City,  CA  90230 

Commander 

US  Army  Combat  Dev  Evaluation  Command 
ATTN:  ATEC-PL-M  (Gary  Love) 

Fort  Ord,  CA  93941 

SRI  International 
ATTN:  Dr.  Ed  Uthe 
333  Ravenswood  Avenue 
Menlo  Park,  CA  94025 

SRI  International 
ATTN:  J.  E.  Van  der  Laan 
333  Ravenswood  Avenue 
Menlo  Park,  CA  94025 


Geophysics  Officer 
PMTC  Code  3250 
Pacific  Missile  Test  Center 
Point  Mugu,  CA  93042 

Commander 

Naval  Ocean  Systems  Center 
ATTN:  Code  4473  (Tech  Library) 

San  Diego,  CA  92152 

Commander 

Naval  Ocean  Systems  Center 

ATTN:  Code  532  (Dr.  Juergen  Richter) 

San  Diego,  CA  92152 

General  Electric  -TEMPO 
ATTN:  Dr.  James  Thompson 
816  State  Street 
PO  Drawer  QQ 

Santa  Barbara,  CA  93102 

The  RAND  Corporation 
ATTN:  Ralph  Huschke 
1700  Main  Street 
Santa  Monica,  CA  90406 

National  Center  for  Atmos  Research 
NCAR  Library 
PO  Box  3000 
Boulder,  CO  80307 

Library-R-51-Tech  Reports 
NOAA/ERL 
320  S.  Broadway 
Boulder,  CO  80302 

Wave  Propagation  Laboratory 
NOAA/ERL 

ATTN:  Dr.  Vernon  Derr 
Boulder,  CO  80302 

Particle  Measuring  Systems,  Inc. 

ATTN:  Dr.  Robert  Knoll enberg 
1855  South  57th  Court 
Boulder,  CO  80301 


US  Department  of  Commerce 

Institute  for  Telecommunication  Sciences 

ATTN:  Dr.  H.  J.  Liebe 

Boulder,  CO  80303 

HQDA  (SAUS-OR/Hunter  Woodall) 

Rm  2E614,  Pentagon 
Washington,  DC  20301 

Dr.  Herbert  Fall  in 
ODUSA-OR 

Rm  2E621 , Pentagon 
Washington,  DC  20301 

COL  Elbert  Friday 
OUSDRAE 

Rm  3D129,  Pentagon 
Washington,  DC  20301 

Defense  Communications  Agency 
Technical  Library  Center 
Code  205 

Washington,  DC  20305 
Di rector 

Defense  Nuclear  Agency 
ATTN:  Technical  Library 
Washington,  DC  20305 

Di rector 

Defense  Nuclear  Agency 
ATTN:  RAAE  (MAJ  Ed  Mueller) 

Washington,  DC  20305 

Director 

Deferse  Nuclear  Agency 
ATTN:  SPAS  (Mr.  A.T . Hopkins) 
Washington,  DC  20305 

Defense  Intelligence  Agency 

ATTN:  Scientific  Advisory  Committee 

Washington,  DC  20310 

HQDA  (DAMA-ARZ-D/Dr.  Verderanie) 
Washington,  DC  20310 

HQDA  (DAMI- ISP/Mr.  Beck) 

Washington,  DC  20310 


Department  of  the  Army 
Deputy  Chief  of  Staff  for 
Operations  and  Plans 
ATTN:  DAMO-RQ 
Washington,  DC  20310 

Department  of  the  Army 
Director  of  Tel  communications  and 
Command  and  Control 
ATTN:  DAMO-TCZ 
Washington,  DC  20310 

Department  of  the  Army 
Deputy  Chief  of  Staff  for  Research, 
Development  and  Acquisition 
ATTN:  DAMA-AR 
Washington,  DC  20310 

Department  of  the  Army 

Assistant  Chief  of  Staff  for  Intelligence 

ATTN:  DAMI-TS 

Washington,  DC  20310 

HQDA  (DAEN-RDM/Dr . de  Percin) 

Forrestal  Building 
Washington,  DC  20314 

Di rector 

Naval  Research  Laboratory 
ATTN:  Code  5530 
Washington,  DC  20375 

Di rector 

Naval  Research  Laboratory 
ATTN:  Code  2627 
Washington,  DC  20375 

Di rector 

Naval  Research  Laboratory 
ATTN:  Code  1409 

(Dr.  J.  M.  MacCallum) 

Washington,  DC  20375 

Di rector 

Naval  Research  Laboratory 
ATTN:  Code  5567 

(Dr.  James  A.  Dowling) 

Washington,  DC  20375 


Director 

Naval  Research  Laboratory 
ATTN:  Code  5567 
(Dr.  Steve  Hanley) 

Washington,  DC  20375 

Di rector 

Naval  Research  Laboratory 
ATTN:  Code  8320 

(Dr.  L.H.  Ruhnke) 
Washington,  DC  20375 

The  Library  of  Congress 
ATTN:  Exchange  8.  Gift  Div 
Washington,  DC  20540 
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Head,  Atmos  Rsch  Section 
Div  Atmospheric  Science 
National  Science  Foundation 
1800  G.  Street,  NW 
Washington,  DC  20550 

ADTC/DLODL 

Eglin  AFB,  FL  32542 

Naval  Training  Equipment  Center 
ATTN:  Technical  Library 
Orlando,  FL  32813 

Georgia  Institute  of  Technology 
ATTN:  Dr.  James  Wiltse 
Atlanta,  GA  30332 

Georgia  Institute  of  Technology 
ATTN:  Dr.  Robert  McMillan 
Atlanta,  GA  30332 

Georgia  Institute  of  Technology 
ATTN:  Mr.  James  Gallagher 
Atlanta,  GA  30332 

Commander 

US  Army  Infantry  Center 
Fort  Benning,  GA  31805 

Commander 

US  Armv  Infantry  Center 
ATTN:  AT2B-CD 
Fort  Benning,  GA 


US  Army  Signal  School 

ATTN:  ATSN-CD 

Fort  Gordon,  GA  30905 

USAFETAC 

Scott  AFB,  IL  62225 
Commander 

Air  Weather  Service 

ATTN;  DNPP  (LTC  Donald  Hodges) 

Scott  AFB,  IL  62269 

Commander 

US  Army  Combined  Arms  Center 
ATTN:  ATCA-CAA-Q  (Kent  Pickett) 
Fort  Leavenworth,  KS  66027 

Commander 

US  Armv  Combined  Anns  Center 

ATTN:  ATCA-CS 

Fort  Leavenworth,  KS  66027 

Commander 

US  Army  Combined  Arms  Center 

ATTN:  ATCA-CCC 

Fort  Leavenworth,  KS  66027 

Commander 

US  Army  Combined  Anns  Center 

ATTN:  ATCA-CDC 

Fort  Leavenworth,  KS  66027 

Commander 

US  Anny  Combined  Anns  Center 

ATTN:  ATCA-CDE 

Fort  Leavenworth,  KS  66027 

Commander 

US  Army  Combined  Anns  Center 

ATTN:  ATCA-CCM 

Fort  Leavenworth,  KS  66027 

Commander 

US  Anny  Armor  Center 
ATTN:  'ATZK-AE-TA 

(Dr.  Charles  Leake) 

Fort  Knox,  KY  40121 


31805 


Commander 

US  Army  Armor  Center 
ATTN:  ATZK-CD 
Fort  Knox,  KY  40121 


Commander 

US  Army  Ballistic  Research  Laboratory 

ATTN:  Mr.  Richard  McGee 

Aberdeen  Proving  Ground,  MO  21005 


Aerodyne  Research  Inc. 

ATTN:  Dr,  John  Ebersole 
Bedford  Research  Park 
Crosby  Drive 
Bedford,  MA  01730 

Commander 

Air  Force  Geophysical  Laboratory 
ATTN:  OPI  (Dr.  R.A.  McClatchey) 
Hanscom  AFB,  MA  01 731 

Commander 

Air  Force  Geophysical  Laboratory 
ATTN:  OPI  (Dr.  R.  Fenn) 

Hanscom  AFB,  MA  01731 

Commander 

US  Army  Ordnance  Center  and  School 
ATTN:  ATSL-CD 

Aberdeen  Proving  Ground,  MD  21005 
Commander 

US  Army  Ordnance  & Chemical  Center 
and  School 

ATTN:  ATSL-CLC  (ur.  Thomas  Welch) 
Aberdeen  Proving  Ground,  MD  21005 

Commander 

US  Army  Ballistic  Rsch  Laboratory 
ATTN:  Dr.  Robert  Eichelberge 
Aberdeen  Proving  Ground,  MD  21005 

Commander 

US  Army  Ballistic  Rsch  Laboratory 

ATTN:  Mr.  Alan  Downs 

Aberdeen  Proving  Ground,  MD  21005 

Commander 

US  Army  Ballistic  Rsch  Laboratory 
ATTN:  DRDAR-BLB  (Mr.  Arthur  LaGrange) 
Aberdeen  Proving  Ground,  MD  21005 


Project  Manager 
Smoke/Obscurants 

ATTN:  DRDPM-SMC  (COL  H,  Shelton) 
Aberdeen  Proving  Ground,  MD  21005 


Project  Manager 
Smoke/Obscurants 

ATTN:  DRDPM-SMC  (Dr.  T.  Van  de  Wal  Jr.) 
Aberdeen  Proving  Ground,  MD  21005 

Project  Manager 
Smoke/Obscurants 

ATTN:  DRDPM-SMC  (Mr.  G.  Bowman) 

Aberdeen  Proving  Ground,  MD  21005 


Project  Manager 
Smoke/Obscurants 

ATTN:  DRDPM-SMC  (Mr.  J.  Steedman) 
Aberdeen  Proving  Ground,  MD  21005 


Commander 

US  Army  Test  & Evaluation  Command 
ATTN:  DRSTE-AD-M  (Mr.  Warren  M,  Baily) 
Aberdeen  Proving  Ground,  MD  21005 


Di rector 

US  Army  Material  Systems  Analysis  Activity 
ATTN:  DRXSY-LA  (Mr.  Paul  Frossell ) 
Aberdeen  Proving  Ground,  MD  21005 


Di rector 

US  Army  Material  Systems  Analysis  Activity 
ATTN:  DRXSY-LA  (Mr.  Michael  Starks) 
Aberdeen  Proving  Ground,  MD  21005 


Di rector 

US  Army  Material  Systems  Analysis  Activity 
ATTN:  DRXSY-LA  (Mr.  William  Smith) 
Aberdeen  Proving  Ground,  MD  21005 


Di rector 

US  Army  Material  Systems  Analysis  Activity 
ATTN:  DRXSY-LA  (Dr,  Keats  Pullen) 

Aberdeen  Proving  Ground,  MD  21005 


Director  Commander 

US  Army  Material  Systems  Analysis  Activity  ERADCOM 


ATTN:  DRXSY-GI  (Mr.  Sid  Geraud) 

Aberdeen  Proving  Ground,  MD  21005 

Di rector 

US  Army  Armament  R&D  Command 
Chemical  Systems  Laboratory 
ATTN:  DRDAR-CLB-PS  (Dr.  Ed  Stuebing) 
Aberdeen  Proving  Ground,  MD  21010 

Director 

US  Army  Armament  R&D  Command 
Chemical  Systems  Laboratory 
ATTN:  DRDAR-CLB-PS  (Mr.  Joseph  Vervier) 
Aberdeen  Proving  Ground,  MD  21010 

Di rector 

US  Army  Armament  R&D  Command 
Chemical  Systems  Laboratory 
ATTN:  DROAR-CLY-A  (Mr.  Ron  Pennsyle) 
Aberdeen  Proving  Ground,  MD  21010 

Commander 

Harry  Diamond  Laboratories 
ATTN:  Dr.  William  Carter 
2800  Powder  Mill  Road 
Adel  phi , MD  20783 

Commander 

Harry  Diamond  Laboratories 

ATTN:  DELHD-RAC  (Dr.  R.G.  Humphrey) 

2800  Powder  Mill  Road 
Adel  phi,  MD  20783 

Commander 

Harry  Diamond  Laboratories 
ATTN:  Dr.  Ed  Brown 
2800  Powder  Mill  Road 
Adel  phi,  MD  20783 

Commander 

Harry  Diamond  Laboratories 
ATTN:  Or.  Stan  Kulpa 
2800  Powder  Mi  1 1 Road 
Adel  phi,  MD  20783 


ATTN:  DRDEL-AP 
2800  Powder  Mill  Road 
Adel  phi,  MD  20783 
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Commander 

ERADCOM 

ATTN:  DRDEL-CG/DRDEL-DC/DRDEL-CS 
2800  Powder  Mill  Road 
Adel  phi,  MD  20783 

Commander 

ERADCOM 

ATTN:  DRDEL-CT 
2800  Powder  Mill  Road 
Adel  phi,  MD  20783 

Commander 

ERADCOM 

ATTN:  ORDEL-EA 
2800  Powder  Mill  Road 
Adel  phi,  MD  20783 

Commander 

ERADCOM 

ATTN:  DRDEL-PA/DRDEL-ILS/DRDEL-E 
2800  Powder  Mill  Road 
Adel  phi,  MD  20783 

Commander 

ERADCOM 

ATTN:  DRDEL-PAO  (S.  Kirnmel ) 

2800  Powder  Mill  Road 
Adel  phi,  MD  20783 

Commander 

ERADCOM 

ATTN:  DRDEL-PAO  (Paul  Case) 

2800  Powder  Mill  Road 
Adel  phi,  MD  20783 

Commander 
HQ,  AFSC/DLCAA 
ATTN:  LTC  Glen  Warner 
Andrews  AFB , MD  20334 

AFSC 

ATTN:  WER  (Mr.  Richard  F.  Picanso) 
Andrews  AFB,  MD  20334 


Commander 

Concepts  Analysis  Agency 
ATTN:  MOCA- SMC  (Hal  E.  Hock) 

8120  Woodmont  Ave 
Bethesda , MD  20014 

Martin  Marietta  Laboratories 
ATTN:  Jar  Mo  Chen 
1450  South  Rolling  Road 
Baltimore,  MD  21227 

Commander 

US  Army  Intelligence  Agency 
Fort  George  G.  Meade,  MD  20755 

Di rector 

National  Security  Agency 

ATTN:  R52/Woods 

Fort  George  G.  Meade,  MD  20755 

Chief 

Intelligence  Materiel  Dev  & Support  Ofc 
ATTN:  DELEW-WL- I 
Bldg  4554 

Fort  George  G.  Meade,  MD  20755 

Acquisitions  Section,  IRDB-D823 
Library  & Info  Service  Div,  NOAA 
6009  Executive  Blvd 
Rockville,  MD  20852 

Naval  Surface  Weapons  Center 
ATTN:  Code  WR42  (Dr,  Barry  Katz) 

White  Oak  Library 
Silver  Spring,  MD  20910 

The  Environmental  Research 
Insti tute  of  MI 
ATTN:  I R I A Library 
PO  Box  8618 
Ann  Arbor,  MI  48107 

Science  Applications  Inc. 

ATTN:  Dr,  Robert  E.  Meredith 
15  Research  Drive 
PO  Box  7329 
Ann  Arbor,  MI  48107 

Science  Applications  Inc, 

ATTN:  Dr,  Robert  E.  Turner 
15  Research  Drive 
PO  Box  7329 
Ann  Arbor,  MI  48107 


Commander 

US  Army  Tank-Automati ve  R&D  Command 
Warren,  MI  48090 

Dr.  A.  D.  Belmont 
Research  Division 
PO  Box  1249 
Control  Data  Corp 
Minneapolis,  MN  55440 

Commander 

US  Army  Aviation  Systems  Command 
St.  Louis,  MO  63166 

Di rector 

Naval  Oceanography  & Meteorology 

NSTL  Station 

Bay  St  Louis,  MS  39529 

Di rector 

US  Army  Engr  Waterways  Experiment  Sta 
ATTN:  Library 
PO  Box  631 

Vicksburg,  MS  39180 
Director 

US  Army  Engr  Waterways  Experiment  Sta 
ATTN:  WESFT  (Dr.  Bob  Penn) 

PO  Box  631 

Vicksburg,  MS  39180 
Di rector 

US  Army  Engr  Waterways  Experiment  Sta 
ATTN:  WESFT  (Mr.  Jerry  Lundien) 

PO  Box  631 

Vicksburg,  MS  39180 

US  Army  Research  Office 
ATTN:  DRXRO-PP 
PO  Box  12211 

Research  Triangle  Park,  NC  27709 

US  Army  Research  Office 

ATTN:  DRXRO-GS  (Dr.  Arthur  V.  Dodd) 

PO  Box  12211 

Research  Triangle  Park,  NC  27709 
Commander 

US  Amy  Cold  Regions  Rsch  & Engr  Lab 
ATTN:  Mr.  Roger  Berger 
Hanover,  NH  03755 


US  Army  Cold  Regions  Rsch  & Engr  Lab 
ATTN:  Mr,  George  Aitken 
iV?L',"Wr*"03755 

Commander 

US  Army  Cold  Regions  Rsch  & Engr  Lab 
ATTN:  CRREL-RD  (Dr.  K.F.  Sterrett) 
Hanover,  NH  03755 

Commander 

US  Army  Armament  R&D  Connand 
ATTN:  DRDAR-TSS  (Bldg  59) 

Dover,  NJ  07801 

Commander 

US  Army  Armament  R&D  Command 
ATTN:  DRDAR-AC  (J.  Greenfield) 

Dover,  NJ  07801 

Project  Manager 

Cannon  Artillery  Weapons  Systems 
ATTN:  DRCPM-CAWS 
Dover,  NJ  07801 

Project  Manager 

Cannon  Artillery  Weapons  Systems 
ATTN:  DRCPM-CAWS-GP  (G.H.  Waldron) 
Dover,  NJ  07801 

Commander 

HQ,  US  Army  Avionics  R&D  Activity 

ATTN:  DAVAA-0 

Fort  Monmouth,  NJ  07703 

Commander/Di  rector 

US  Army  Combat  Surveillance  & Target 
Acquisition  Laboratory 
ATTN:  DELCS-D 
Fort  Monmouth,  NJ  07703 

Director 

US  Army  Electronics  Technology  & 
Devices  Laboratory 
ATTN:  DELET-D 
Fort  Monmouth,  NJ  07703 

Commander 
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